
T H E  S T A T E  O F  T H E  A R T  I N  T H E  M A N A G E M E N T  O F

Inflammatory Bowel Disease
Based on the proceedings of a roundtable held 

December 12–13, 2001

P R E S E N T E D  B Y :

The Office on Women’s Health 
of the

U.S. Department of Health and Human Services 
and

The Society for Women’s Health Research

I N  C O O P E R AT I O N  W I T H :

Crohn’s & Colitis Foundation of America

American College of Gastroenterology

American Gastroenterological Association

North American Society for Pediatric Gastroenterology, Hepatology and Nutrition  

J O I N T LY  S P O N S O R E D  B Y :

The University of Chicago Pritzker School of Medicine      and

This program is supported by an unrestricted educational grant from Procter & Gamble Pharmaceuticals, Inc.

Vol. 20  No. 3 ISSN 0264-6404 July 2002



Presented by Jointly sponsored by

July 2002

Dear Colleague:

Strategies for the management of inflammatory bowel disease (IBD) are continuing to evolve as our scientific and clinical experience grows 
and new agents are added to the therapeutic armamentarium. This progress is paving the way for new approaches that enable the accurate 
differential diagnosis of IBD and more effective methods of inducing and maintaining remission. The need to consider the special concerns and
issues of women, children, and the elderly also is gaining greater recognition. Knowledge of these ongoing developments is crucial so that 
physicians may optimize treatment, reduce the risk of complications, and improve the quality of life for the 1 million Americans who suffer from
ulcerative colitis or Crohn's disease. 

This CME-certified monograph provides a comprehensive review of key issues, including the epidemiology and etiology of IBD, clinical
manifestations and diagnosis, traditional and evolving therapeutic options, extraintestinal manifestations and long-term complications, 
and special considerations in management of IBD across the life span. It is a continuation of the series of educational initiatives based 
on a roundtable presented by The Office on Women’s Health of the U.S. Department of Health and Human Services and The Society for
Women’s Health Research. The University of Chicago Pritzker School of Medicine and SynerMed Communications jointly sponsored this
roundtable in cooperation with the Crohn’s & Colitis Foundation of America, the American College of Gastroenterology, the American
Gastroenterological Association, and the North American Society for Pediatric Gastroenterology, Hepatology and Nutrition. Funding for the
roundtable and subsequent enduring materials has been made possible by an unrestricted educational grant from Procter & Gamble
Pharmaceuticals, Inc.

We hope that you find this monograph to be a useful educational resource for your practice, and that it well help you define the optimal
strategies not only for treating IBD, but for improving the overall well being and quality of life of the many patients who suffer from 
these chronic disorders. For further educational publications based on this roundtable, please visit http://www.4woman.gov/owh/gastro/.
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The State of the Art in the Management of
Inflammatory Bowel Disease

CME Information

Statement of Need
Strategies for the management of inflammatory bowel disease 
(IBD) are continuing to evolve as the result of research advances,
growing clinical experience, and an expanding therapeutic
armamentarium. This progress is paving the way toward more 
efficient approaches to the differential diagnosis of IBD as well 
as more effective methods of establishing and maintaining remission.
Unique treatment considerations in special populations such as
women, children and adolescents, and the elderly are also gaining
greater recognition. An appreciation of these ongoing developments 
is crucial to optimizing therapeutic responses, reducing the risk of
complications, and improving quality of life for the approximately 1
million Americans who suffer from IBD. Awareness of these issues 
will help physicians become better equipped to meet the challenges 
of IBD in daily clinical practice and will support the practice of
evidence-based medicine. 

Educational Method
The State of the Art in the Management of Inflammatory Bowel
Disease as published in this CLINICIAN® is based, in part, on the
proceedings of a roundtable that was held on December 12-13, 2001
in Washington, DC. 

Accreditation Statement  
This activity has been planned and implemented in accordance 
with the Essential Areas and Policies of the Accreditation Council 
for Continuing Medical Education (ACCME) through the joint
sponsorship of the University of Chicago Pritzker School of Medicine
and SynerMed Communications. The University of Chicago Pritzker
School of Medicine is accredited by the ACCME to provide continuing
medical education for physicians.

The University of Chicago Pritzker School of Medicine designates this
educational activity for a maximum of 2 hours in category 1 credit
toward the AMA Physician’s Recognition Award. Each physician should
claim only those hours of credit he/she actually spent on the
educational activity.

Target Audience
Target audience: US and Canadian gastroenterologists and fellows

Learning Objectives
After completing this program, participants will be able to discuss
what is known about and be able to summarize current findings and
identify knowledge gaps as they apply to the
• Epidemiology and proposed etiologies of ulcerative colitis and

Crohn’s disease
• Clinical and diagnostic findings in adults and children with

inflammatory bowel disease
• Clinical utility of traditional and evolving therapies in the everyday

management of ulcerative colitis and Crohn’s disease
• Use of surgical procedures in the management of inflammatory

bowel disease
• Psychosocial challenges facing patients with inflammatory 

bowel disease
• Relationship between adherence and disease relapse and optimizing

adherence in clinical practice
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The Epidemiology of IBD
Epidemiologic studies of inflammatory bowel disease (IBD) 
have not only supplied data on the incidence and prevalence of
ulcerative colitis (UC) and Crohn’s disease (CD), but also have
revealed associations that may provide clues to the etiologies of
these diseases. The most recent estimates of the incidence and
prevalence come from studies in Olmsted County, Minnesota by
Loftus and colleagues.1,2 The incidence rate for UC was 7.6 cases
per 100,000 person years, and the prevalence rate was 229 per
100,000. The incidence rate of CD was estimated to be 5.8 cases
per 100,000 person years, with a prevalence rate of 133 per
100,000.1,2

The peak onset of IBD is bimodal, and most cases develop during
the second and third decades of life. A second, smaller peak
occurs in the sixth decade (Figure 1).3 In general, there are few sex
differences in incidence and prevalence of IBD, though males have
a 20% higher incidence of UC, and females have a 20% higher
incidence of CD.3 Patients who undergo appendectomy in
childhood or adolescence have a lower incidence of UC, although
the surgery has been shown to be protective only if it was
performed for an inflammatory condition such as appendicitis or
lymphadenitis and if a patient had surgery before 20 years of age.4

Overall rates of IBD are similar for Whites and African Americans
and are higher among Ashkenazic than among Sephardic Jews. 
As many as 25% of affected individuals have positive family
histories of IBD.3 These ethnic and familial aggregations suggest
that shared genetic and environmental factors may play roles in
the etiology of IBD. 

The Burden of IBD
A recent report from the American Gastroenterological Association
provided estimates of the socioeconomic impact in the United
States of 17 common gastrointestinal (GI) disorders (all costs given
in year 2000 dollars). Direct and indirect costs of IBD exceeded
$1.25 billion.5 The total direct cost of treating UC was $404.9
million. The total indirect cost was $37.8 million.5 Healthcare
utilization and associated costs are even higher for CD. The total
direct cost was estimated to be $736.4 million. The indirect cost of
healthcare services and lost work time totaled $78.8 million.5

The Etiology and Pathogenesis
of IBD: A Complex Interplay 
of Factors
Although the etiologies of UC and CD are not known, complex
interactions between environmental, genetic, and immune factors
are necessary for disease development (Figure 2).6 Pathogenesis 
is believed to involve precipitating and perpetuating events. Any 
of several exogenous insults, such as infectious agents, toxins,
and nonsteroidal anti-inflammatory drugs (NSAIDs), may trigger
disease in genetically susceptible individuals. It is perpetuated 
by a dysregulated mucosal immune response.6,7 It is important to
note that IBD is considered to reflect a dysregulated, but not
autoimmune, inflammatory process.

Genetic Factors
As mentioned earlier, epidemiologic studies of IBD show that up 
to 25% of affected individuals have positive family histories.3,8,9

Within a family with multiple affected members, 75% to 80% are
concordant for disease type: Most affected members have either

UC or CD.9 Monozygotic twin concordance for CD is 42% to 58%,
and concordance among monozygotic twins for UC is 6% to 17%.10,11

The evidence for genetic factors has spurred the search for
disease-associated genes. To date, the results of 7 genome-
wide scans have been reported and have identified a number of
chromosomal locations associated with UC, CD, or both.12-18 These
studies indicate that there are many susceptibility loci. Whereas a
number of loci are shared, some are not, supporting the idea that
UC and CD are closely related but distinct polygenic disorders.

Figure 1

UC and CD Display Bimodal 
Age-Specific Incidence

Adapted with permission from Lashner, BA. In: Stein SH and Rood RP, eds. Inflammatory
Bowel Disease: A Guide for Patients and Their Families. Philadelphia, Pa: Lippincott-
Raven Publishers; 1999:23-29.
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Pathogenesis of IBD: Implicated Factors

Elson CO, et al. Ann NY Acad Sci. 1998;859:85-95. Sartor RB. Am J Gastroenterol.
1997;92:5S-11S.

▼

▼

▼

Genetic
predisposition

Immune system
abnormalities

Nonspecific gastrointestinal inflammation

Tissue injury

Clinical symptoms

Environmental
triggers



2

Several independent research groups have established that the
NOD2 gene in the pericentromeric region of chromosome 16
confers increased susceptibility to CD.19-21 NOD2 is a particularly
apt candidate gene. It is expressed in monocytes and appears 
to be involved in the innate immune response to microbial
pathogens.21,22 If aberrantly produced or expressed, NOD2
could contribute to the development of the inflammatory 
process in CD.

The discovery that mutations in NOD2 confer increased
susceptibility to CD is an important first step in understanding 
the genetic contribution to IBD. Identification of NOD2 and similar
genes will make it possible to determine whether patients who
carry these alleles have a more or less benign course of disease,
require more frequent surgeries, or have better responses to
certain treatments. This area of investigation promises to be
among the most exciting—and fruitful—in IBD research.

Environmental Influences
Many environmental factors have been implicated in the
pathogenesis of IBD, including a sedentary lifestyle; higher
socioeconomic status; diet; and use of antibiotics, NSAIDs, 
or tobacco.3,7 Among these various factors, tobacco use is the 
best characterized. Both active and passive cigarette smoking
have a protective effect on the risk of UC23,24; however, smoking
has the opposite effect in CD—it increases the risk of disease 
and affects its course adversely.25

Immunologic Dysfunction in IBD 
In IBD, immunoregulation appears to be defective. After an
immune response is stimulated, it is perpetuated rather than
down-regulated. The processes that occur in UC and CD
resemble a vicious cycle that leads to a chronic, self-
perpetuating inflammatory state.7 Helper (CD4+) T cells have
been implicated as key mediators of this unrestrained response.26

These helper T cells are divided into 2 major classes, depending
on the profile of cytokines they produce. Th1 cells produce
interleukin (IL)-2, interferon (IFN)-γ, and tumor necrosis factor
(TNF)-α, which promote cellular or delayed-type hypersensitivity
responses. Th1 cells and their cytokines promote macrophage
activation and granuloma formation, histology that is most
commonly associated with CD.7,26 In contrast, Th2 cells secrete
cytokines such as IL-4, IL-5, IL-6, and IL-10, which promote
antibody-mediated immune responses. This type of response,
characterized by antibody-mediated tissue injury and
complement activation, is more consistent in UC.7,26 It is still
unclear why chronic inflammation occurs in IBD. One hypothesis
is that there is a dysregulated CD4+ T-cell response to enteric
bacterial flora.6 A second theory suggests that there may be a
defect in the suppression of disease-causing CD4+ T cells. Both
hypotheses are under active investigation in humans and in
animal models of disease.

Diagnosis and Differential
Diagnosis of IBD
Although UC and CD share many disease dimensions, the 2
disorders are clearly distinct. They differ in anatomic location,
symptoms, prognosis, and how they respond to treatment.27

Based on the limited number of clinical patterns with which it
presents, UC is relatively homogeneous. In contrast, CD has a
wide spectrum of clinical forms.27

Clinical and Radiologic Features
UC is a diffuse mucosal inflammation limited to the colon. It almost
always affects the rectum, and it may extend proximally in a
symmetric, uninterrupted pattern to involve all or part of the large
intestine (Figure 3).27 A long-term follow-up study of 1116 patients
(609 male, 507 female) found that 46.2% had proctosigmoiditis,
36.7% had colitis of the entire large intestine, and 17.0% had left-
sided colitis.28 The extent of UC increased over time. At follow-up,
34% of patients with initial diagnoses of proctitis and 70.4% of
patients with initial diagnoses of left-sided colitis were found to
have pancolitis.28 No differences in disease location were reported
between men and women. The most common symptoms of UC
are rectal bleeding, diarrhea, abdominal cramping, weight loss, 
and fever.28

CD is a chronic transmural inflammation that can affect any part 
of the GI tract from the mouth to the anus. In approximately 30%
of cases, disease is confined to the small intestine. In about 
50% of cases, it will involve both the small intestine and colon
(ileocolitis), and, in approximately 20% of cases, CD involves 
only the colon.29 Perianal disease occurs in one third of cases 
and is more common in patients with colonic involvement.29,30

Most patients present with symptoms of abdominal pain and
tenderness, chronic or nocturnal diarrhea, rectal bleeding, 
weight loss, and fever.31 CD evolves over time from a primarily
inflammatory disease into 1 of 2 clinical patterns: stricturing
(obstructive) or penetrating (fistulizing).32 Figure 4 shows the range
of clinical presentations and patterns with corresponding radiologic
manifestations.

Because of its heterogeneous manifestations, attempts have 
been made to classify subpopulations in CD. The most recent
classification was proposed by an international group of 13
specialists at the World Congresses of Gastroenterology in
Vienna.33 Three outcome-related variables were selected for 
the classification scheme: age at diagnosis (<40 years or ≥ 40
years), anatomic location (terminal ileum, colon, ileocolon, or
upper GI tract); and principal clinical behavior (nonstricturing,
nonpenetrating, stricturing, or penetrating). This classification
scheme, which was validated internally, provides distinct
definitions that categorize patients into 24 subgroups.33

However, due to evolution over time, to stricturing or penetrating
factors, and to an absence of correlations with genetic patterns
(ie, NOD2), the utility of this classification has been questionable. 

The Role of Endoscopy
Endoscopy is a key diagnostic tool for excluding other causes 
of colitis and differentiating between UC and CD.34 Along with
radiologic studies, endoscopy is used to evaluate the location 
and extent of disease and to obtain tissue for histologic evaluation.
The endoscopic findings in UC cover a wide spectrum. In mild
disease, erythema, edema, and pinpoint friability are seen. In
moderate UC, the colon appears superficially denuded and eroded.
It is diffusely friable and bleeds readily. In severe disease, there 
is marked inflammation accompanied by gross ulceration and
spontaneous hemorrhage. When one is diagnosing UC, there 
are 3 key points: 

– Discrete ulcers are not seen in mild disease. The “ulcerative” in
UC refers to micro-ulcers that are visualized by histology.

– Rectal sparing can occur after local (rectal) therapy in UC but is
uncommon.35

– UC and infectious colitis can appear similar.36 In difficult cases,
histology is useful in making the diagnostic distinction.
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The endoscopic appearance of CD is highly variable and changes
with disease activity and/or duration. The most distinctive
endoscopic signs are the discontinuous distribution of aphthous 
or irregular-shaped or linear ulcers, cobblestoning, and the
potential for rectal sparing or anal lesions.34,37

Histology
Biopsies of the large bowel in patients with IBD are used to
establish a primary diagnosis; to determine whether there has
been a change in the extent, activity, or diagnosis of disease; 
and for dysplasia surveillance. Morphologic criteria have been
developed to distinguish IBD from other forms of colitis and to
distinguish UC from CD.  Features useful in distinguishing IBD 
from other forms of colitis are crypt atrophy, crypt distortion,
basal plasmacytosis with severe mononuclear cell infiltration, 
and Paneth cell metaplasia.38 For UC versus CD, useful criteria 
are segmental distribution of crypt atrophy or distortion,
segmental distribution of mucin depletion, mucin preservation 
at the ulcer edge or in the crypts with surrounding neutrophils,
and the ratio of biopsies with crypt atrophy to biopsies with
mononuclear cell infiltration.38 Noncaseating granulomas are 
seen in 15% to 40% of mucosal biopsies in CD. When they 
are identified, their presence is useful in distinguishing UC 
from CD.

Serologic Markers
Although the diagnosis of IBD is based on clinical, endoscopic,
histologic, and radiologic criteria, these tests are invasive and
expensive. Serologic markers, if they could accurately identify 
IBD and distinguish CD from UC, would be a welcome diagnostic
tool. Serologic testing would be particularly desirable for the
pediatric population. Children often have unique, sometimes
difficult-to-diagnose presentations of IBD, and the use of
noninvasive techniques to distinguish disease would be most
valuable to clinicians.39 In addition, serologic testing to classify
patients with indeterminate colitis would have clinical utility.40

Several IBD-specific antibody markers have been identified, of
which 2, perinuclear antineutrophil cytoplasmic antibody (pANCA)
and anti-Saccharmomyces cervisiae antibody (ASCA), have been
studied most. pANCA is detected in about 80% of patients with
UC and approximately 45% of patients with CD.41,42 ASCA
antibodies are present in 60% to 70% of patients with CD and 8%
to 14% of patients with UC.40,43,44 Two recent studies assessed the
value of serologic testing in diagnosis using both pANCA and
ASCA antibodies.40,45 The combination of positive pANCA and
negative ASCA had a positive predictive value for identifying UC
patients of 88% to 92%. Conversely, the combination of positive
ASCA and negative pANCA had a positive predictive value of 
95% to 96% for identifying patients with CD.40,46 Unfortunately,
although these assays primarily classify patients with “classical
presentations,” they have not been useful in classifying patients
with indeterminate colitis. As the roles of pANCA, ASCA, and
other serologic markers for IBD are defined better, it is anticipated
that serologic testing may become an integral part of the
diagnostic tool kit for IBD. 

Differential Diagnosis
Diagnosis is made using complementary methods that include
clinical, radiologic, endoscopic, and histologic examination. Infection,
ischemia, physical damage, or specific immunologic sensitivity must
be excluded.27 Diagnosis also must distinguish between the several
types of IBD. (Table 1, and Table 2 on page 4).27

Figure 3

Anatomic Distribution of UC

Table 1

Classification of Nonspecific IBD
UC (proctitis)

CD

Collagenous colitis

Eosinophilic enteritis

Behçet’s disease

“Transient” colitis Prestomal ileitis

“Microscopic” colitis Pouchitis

Solitary rectal ulcer

Adapted with permission from Lennard-Jones JE. 1989; 24 (suppl 170):2-6. Taylor &
Frances Ltd, http://www.tandf.co.uk/journals.

Figure 4

Clinical Presentations, Patterns, and Radiologic
Manifestations in CD

• Pain
• Tenderness
• Diarrhea

• Cramps
• Distension
• Vomiting

• Diarrhea
• Damage to skin
• Air/feces in urine
• Types
     - Enteroenteric
     - Enterovesical
     - Retroperitoneal
     - Enterocutaneous

Inflammation Obstruction Fistulization
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Traditional and Evolving
Management Strategies

Ulcerative Colitis
The 2 principal clinical goals in UC are to induce and maintain
remission. It is equally important to achieve a good quality of life
(QOL). A third key goal is to prevent complications—both disease
related and those that are associated with long-term use of
medication. A final goal is to optimize the timing of colectomy for
the 20% of patients who may require surgical “cures.” To provide
the best possible clinical care, it is essential that clinicians know
the pharmacology, side effects, and appropriate use of the
available agents.

The approach to therapy is determined by the extent and severity
of disease (Table 3). Extent is characterized as distal (in which
inflammation is limited to below the splenic flexure and thus within
the reach of topical therapy) or extensive (extending proximal to
the splenic flexure and thus necessitating systemic therapy).47

Severity is graded as mild, moderate, or severe.48 Mild disease is
characterized by fewer than 4 stools daily, with or without blood;
no systemic signs of toxicity; and a normal erythrocyte
sedimentation rate. Patients with moderate disease have more
than 4 stools daily but with minimal signs of toxicity. Severe
disease is defined as more than 6 bloody stools daily and evidence
of toxicity as demonstrated by fever, diarrhea, tachycardia,
anemia, or an elevated erythrocyte sedimentation rate.48 It is
important that before moving in sequence from induction to
maintenance therapy, the patient is documented to have indeed
achieved remission. Remission is achieved when inflammatory
symptoms are absent (patients may have residual symptoms of
irritable bowel syndrome), there is regeneration of intact mucosa,
and histology reveals absence of crypt abscesses.

Induction of Remission: 
Mild to Moderate Disease
The aminosalicylates are the cornerstone of treatment in mild
disease. The first to be used was sulfasalazine (Azulfidine®), 
which contains sulfapyridine linked to 5-ASA (mesalamine).49 It is
cleaved by gut bacteria into 5-ASA and sulfapyridine. The 5-ASA
moiety is responsible for its anti-inflammatory properties, and the
sulfapyridine moiety accounts for most of the drug’s toxicity.49,50

Sulfasalazine at dosages ranging from 2 to 6 g/day induces
remission in 64% to 80% of patients, particularly when dosages
are higher than 3 g/day.49 Although increasing the dose increases
the response, there also is a dose-dependent increase in the rate
of adverse events, principally due to the sulfapyridine component.49-51

The most common side effects, which occur in approximately 15%
to 30% of patients, are anorexia, headache, nausea, vomiting,
gastric distress, and oligospermia.51

The dose-limiting side effects of sulfasalazine led to the
development of sulfa-free aminosalicylate formulations. Oral
preparations include mesalamine (Asacol®, Pentasa®), balsalazide
(Colazal™), and olsalazine (Dipentum®). Clinical improvement or
remission with mesalamine compounds is attained at dosages of
1.5 to 4.8 mg/day, with greater improvement at dosages greater
than 2 g/day.49 5-ASA compounds are safe and well tolerated,
even by sulfasalazine-intolerant patients. Doses can be increased
without a corresponding increase in side effects.49,52 In 2 studies of
5-ASAs,further analyses were performed to determine whether
clinical response was affected by factors such as sex, age, and
total disease duration. No factors, including sex, were found to

Table 2

Criteria for the Differential 
Diagnosis of UC and CD

UC

Exclusion:
- Infective colitis (microbiology)
- Ischemic colitis (predisposing factors,

disease distribution, histology)
- Irradiation colitis (history)
- Solitary ulcer (situation, histology)
- Abnormalities suggesting CD, such as

small-bowel disease (X-ray)
- Complex anal lesion (physical

examination)
- Granulomata (biopsy) 

Inclusion:
a) Continuous mucosal inflammation

without granulomata (biopsy)
b) Affecting rectum (endoscopy) and

some or all of colon in continuity with
rectum (endoscopy or barium enema)

CD

Exclusion:
- Infections (microbiology, including

Yersinia antibodies when appropriate)
- Ischemia (predisposing factors,

distribution of disease, histology)
- Irradiation (history)
- Lymphoma/carcinoma (previous celiac

disease, suggestive radiologic features,
prognosis)

Inclusion:
a) Mouth to anus

- Chronic granulomatous lesion of lip or
buccal mucosa (inspection, biopsy)

- Pyloroduodenal disease (radiology,
endoscopy, biopsy)

- Small-bowel disease (radiology,
endoscopy, specimen)

- Chronic anal lesion (clinical
examination, biopsy)

b) Discontinuous
- Lesions separated by normal mucosa,

which may be widely separate, “skip
lesions” along length or around
circumference, or discrete ulcers
(endoscopy, radiology, specimen)

c) Transmural
- Fissuring ulcers (radiology, specimen)
- Abscess (clinical, imaging)
- Fistula (clinical, radiology, specimen)

d) Fibrosis
- Stricture (to be distinguished from

carcinoma or concentric muscular
thickening in UC), which can be
asymmetric and multiple (endoscopy,
radiology, specimen)

e) Lymphoid
- Biopsy of small aphthoid ulcer or

showing lymphoid aggregates
f) Mucin

- Retention of colonic mucin on biopsy
in the presence of active
inflammation (biopsy, specimen)

g) Granulomata
- Not present in all cases of CD;

distinguish from caseating
granulomata of TB, foreign-body
granulomata, or other causes (biopsy,
specimen)

The method(s) used to determine various aspects are noted in parentheses.
TB=tuberculosis.
Lennard-Jones JE. Scand J Gastroenterol. 1989;24(suppl 170):2-6.
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have significant effects on treatment outcomes.53,54 A compilation
of data across 3 studies that used varying doses of mesalamine is
shown in Figure 5, page 6.53-55 Increasing doses were associated
with higher rates of remission and improvement. Because there 
is no dose-toxicity response and thus no concern regarding
increased side effects with higher doses, it is possible to initiate 
or titrate therapy at dosages up to 4.8 g/day according to clinical
response. A trial is currently under way exploring higher initial
dosages of mesalamine (4.8 g/day) using an 800-mg tablet. 

Topical 5-ASA preparations are available for patients with distal
disease. In a meta-analysis and literature review, Cohen et al found
convincing evidence that mesalamine suppositories and enemas
were associated with higher remission rates and greater clinical
improvement than steroid-based topical therapies. A 60% to 89%
response was achieved with suppositories (0.5 to 2 g/day) or
enemas (1 to 4 g/day) by patients with mild to moderate ulcerative
proctitis or proctosigmoiditis. Both efficacy and side effects were
dose independent.56 Topical mesalamine therapy was shown 
to be more effective than oral therapy,56 although combined
oral/topical therapy produced greater improvement than either
therapy alone. Safdi and colleagues compared oral mesalamine,
2.4 g/day; topical mesalamine, 4 g/day; and combination
treatment for 60 patients with mild to moderate distal UC.57

Although patients treated with topical mesalamine improved 
more than those treated with oral mesalamine, combination
therapy provided the best response, as evidenced by the absence
of rectal bleeding over the course of the trial.57

Induction of Remission: 
Moderate to Severe Disease
Corticosteroids are recommended for patients who do not
respond to optimized doses of aminosalicylates. Even though
corticosteroids are widely used, their mechanisms of action 
are not completely understood. They have a range of anti-
inflammatory effects, including inhibition of cytokine gene
transcription, arachidonic acid release, neutrophil phagocytosis,
and leukocyte trafficking.49 They also may decrease diarrhea by
enhancing sodium and water absorption.49 Clinical improvement 
or remission is achieved by 45% to 90% of patients with 15 to 
60 mg/day of prednisone, 300 mg/day of hydrocortisone, 40 to 
60 mg/day of methylprednisolone, or 80 to 120 µg/day of ACTH.49

The side effects of corticosteroid therapy, however, are
numerous and include fluid and electrolyte disturbances and GI,
dermatologic, neurologic, endocrine, ophthalmic, and metabolic
adverse effects.58 Corticosteroids accelerate the rate of bone loss,
and osteoporosis is one of the most serious complications of this
treatment.59 These side effects have spurred the search for more
potent steroids that are less well absorbed and have greater first-
pass hepatic metabolism. In this regard, a topical formulation of a
newly available corticosteroid, budesonide, has been shown to be
effective in distal UC.60,61 Oral formulations of budesonide have not
been efficacious for UC. 

Induction of Remission: 
Severe or Fulminant Disease
There have been few clinical trials with patients with severe
disease. Consensus is that patients who continue to have severe
symptoms should be hospitalized for further treatment.47 The
standard of care is IV steroids. Several controlled clinical trials
have shown that the addition of antibiotics to IV steroids provides
no therapeutic benefit.47 Total parenteral nutrition also is not
beneficial, except for patients with severe nutritional depletion.47

Table 3

Inductive and Maintenance 
Medical Therapies for UC

Drug Dose Range Response Rate

Inductive Therapies
Sulfasalazine Clinical improvement or remission of 64% to 80%

mild to moderate UC at dosages of 
2-6 g/day (with improved efficacy at 
dosages >3 g/day)

Oral 5-ASA Clinical improvement or remission of mild to 40% to 74%
moderate UC at dosages of 1.5-4.8 g/day 
(with improved response at dosages >2 g/day)

Topical 5-ASA Response to suppositories (0.5-2 g/day) or 60% to 89%
enemas (1-4 g/day) for mild to moderate 
proctitis or proctosigmoiditis

Corticosteroids Clinical improvement or remission with 45% to 90%
(oral or IV) 15-60 mg/day of prednisone (with increased 

response at 40-60 mg/day), hydrocortisone 
300 mg/day, methylprednisolone 40-60 mg/day, 
or ACTH 80-120 µ/day for moderate to 
severe UC

Corticosteroids Clinical response using hydrocortisone 41% to 89%
(topical) enemas or cortisone foam preparations 

at variable doses for moderate proctitis or 
proctosigmoiditis

AZA/6-MP Clinical improvement or reduction in 29% to 78%
steroid dosage while receiving AZA/6-MP 
at dosages of 1.5-2.5 mg/kg/day

Cyclosporine Clinical response in 1 placebo-controlled 82%
trial using IV cyclosporine 4 mg/kg/day for 
severe, steroid-refractory UC

Placebo Clinical improvement from a review of 16% to 52%
11 placebo-controlled trials

Maintenance Therapies

Sulfasalazine Maintenance of remission at 6-12 mo at 71% to 88%
dosages of 1-4 g/day (with slightly increased 
efficacy at the 4-g/day dosage)

Oral 5-ASA Maintenance of remission at 12 mo at 54% to 80%
dosages of 1.5-4 g/day (with slightly 
increased efficacy at the 4 g/day dosage) in a 
review of controlled trials, comparative trials, 
and meta-analyses

Topical 5-ASA Maintenance of remission at 12 mo 74% to 80%
using 1-4-g enemas nightly 1 wk/mo, 
4-g enemas every 3rd night

AZA/6-MP Maintenance of remission for up to 12 mo 64%
while receiving a mean dosage of AZA 
100 mg/day in 1 controlled trial

Placebo Maintenance of remission at 6-12 mo 25% to 51%
in a review of 6 placebo-controlled trials

IV=intravenous; 5-ASA=5-aminosalicylic acid; 
AZA/6-MP=azathioprine/6-mercaptopurine.
Adapted with permission from Stein RB, Hanauer SB. Gastroenterol Clin North Am.
1999;28:297-321.
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Cyclosporine provides an alternative treatment for patients 
with severe UC who do not respond to IV corticosteroids.
Cyclosporine is a potent inhibitor of T-cell-mediated immune
responses: it blocks T-cell production of IL-2, IL-3, IL-4, IFN-γ, and
TNF-α and prevents the recruitment of cytotoxic T cells.49 In one
placebo-controlled trial using IV cyclosporine at 4 mg/kg/day, 82%
of patients achieved response to therapy.62 A recently published
report of 5 years’ experience using cyclosporine for severe,
intractable UC suggests that it allows most patients to avoid
surgery or provides time for “elective” colectomy for others.63

AZA/6-MP is indicated for maintenance in refractory UC or for
corticosteroid-dependent patients and after inductive therapy 
with cyclosporine.64

Cyclosporine therapy is associated with significant toxicity, and 
it should be used in centers where drug blood levels can be
monitored. There are multiple warnings regarding its use.
Cyclosporine can cause nephrotoxicity and hepatotoxicity. The 
risk increases with increasing dose.65 Patients also may be at
increased risk for convulsions, particularly patients who have 
low serum cholesterol levels. Encephalopathy also has been
described, both in the literature and in postmarketing reports.65

The principal adverse reactions are renal dysfunction, tremor,
hirsutism, hypertension, and gum hyperplasia.65 Drug-drug
interactions with cyclosporine are common, and opportunistic
infections in patients using concomitant immunosuppressive
therapies have led to recommendations for prophylaxis therapy 
for those infections.49

Maintenance Therapies
Maintenance therapy is individualized based on the extent of
disease, the induction therapy that was used, and the response 
to prior treatment, including any history of relapse or issues 
with adherence. Complete remission must be established before
maintenance therapy is initiated—incomplete remission is a
guarantee that maintenance will fail. A second extremely
important point is that corticosteroids are ineffective as

maintenance therapy and, as a rule, should be avoided.47 Steroids
should be tapered according to the rapidity of the response and
before topical mesalamine is tapered. 

Aminosalicylates
5-ASAs are the mainstays of maintenance therapy. Sulfasalazine,
at dosages ranging from 1 to 4 g/day, is associated with
maintenance of remission in 71% to 88% of patients at 6 to 
12 months.49 In a review of controlled trials, comparative trials, 
and meta-analyses, oral mesalamine treatment maintained
remission in 54% to 80% of patients at 12 months at dosages
ranging from 1.5 to 4 g/day.49 As is seen for inductive therapy,
there is a dose-response effect for oral 5-ASAs.66,67

A randomized study compared mesalamine at 0.8 g/day or 
1.6 g/day with placebo for the maintenance of remission. At 
6 months, 70% of patients in the 1.6-g group, 63% in the 0.8-g
group, and 48% of placebo-treated patients were in remission.
Differences were statistically significant from placebo for both 
the 0.8-g dose and the 1.6-g dose (P=.05). There were no
differences between the treatment groups for side effects.66 More
recent research further reinforced the dose-response relationship
of the oral mesalamine preparations.67 High doses of oral 5-ASA
(balsalazide 3.0 g administered twice daily) were significantly
more effective than lower doses (0.5 g mesalamine 3 times per
day; P=.006). This study underscores the need to use doses of
aminosalicylates that will control disease adequately, particularly
using agents that will be most efficacious on the specific location
of disease based on that agent’s profile. Oral mesalamine can 
be used safely at dosages up to 4.8 g/day without dose-related
side effects.
Topical mesalamine is effective for the maintenance of remission
in distal UC.68,69 Rates for maintenance of remission with topical 
5-ASA agents range from 74% to 80% at 12 months.49 Combined
oral/topical mesalamine is more effective than oral therapy alone.
d’Albasio and colleagues compared continuous oral mesalamine
1.6 g/day, plus 5-ASA enemas (4 g/100 mL twice weekly) to oral
therapy alone. A twice-weekly topical regimen was evaluated,
because it was hoped that less frequent treatment would be
better accepted than daily therapy.70 At both 6 months and 12
months, patients on combined therapy had lower relapse rates
than patients using oral therapy alone. The difference in the
cumulative relapse-free survival was statistically significant
between the 2 groups (P=.02). It should be noted that the rectal
route often is not preferred by patients. Fortunately, oral therapy
also is effective for most patients with distal disease. Superior
maintenance rates are achieved with higher doses. For example,
3.2 g/day of mesalamine achieved a 92% maintenance rate,
compared with 78% for 1 g/day of olsalazine.56

In the past, physicians reduced the 5-ASA dose when patients
began maintenance therapy, largely because of the dose-related
side effects of sulfasalazine. Because there is a dose response for
efficacy but not for side effects with oral mesalamine, the current
approach is to use the same dosage for maintenance therapy that
was required for induction. For example, a patient whose induction
dosage was 4.8 g/day can be safely and effectively maintained on
the 4.8-g/day dosage. Indeed, the ultimate dose potential of
mesalamine is not known.

Immunomodulators: AZA and 6-MP
AZA and 6-MP are purine analogues that modulate immune
responses by inhibiting natural killer cell activity and suppressing
cytotoxic T-cell function.49 They have been effective for steroid-
dependent patients and can be used in patients who have not

Figure 5 

Effect of Mesalamine Dose on Remission 
and Improvement in UC

Hanauer S, et al. Am J Gastroenterol. 1993;88:1188-1197. Schroeder KW, et al. N Engl
J Med. 1987;317:1625-1629. Sninsky CA, et al. Ann Intern Med. 1991;115;350-355.
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responded to 5-ASAs despite optimized oral and/or topical
therapy. One randomized, controlled trial found that 64% of AZA-
treated patients maintained remission, compared with 41% of
placebo-treated patients.71 A retrospective study analyzed the
long-term use of 6-MP for both induction therapy and maintenance
of remission in 105 patients with chronic refractory symptoms.
Most patients (89%) had been taking steroids before 6-MP
therapy was initiated. Remission or improvement was achieved 
by 89% of patients. Of the 68 patients who achieved complete
remission and were maintained on 6-MP, 65% achieved long-term
remission.72 Fifty-five percent of patients in this study were men
and 44% were women. No sex-related differences in safety or
efficacy were reported.72 A third study demonstrated the utility 
of AZA in steroid-resistant and steroid-dependent UC. In a
retrospective analysis of 56 patients, all of whom were taking
corticosteroids when AZA treatment was initiated, remission 
with complete elimination of steroids was achieved by more than
60% of patients with continued AZA treatment.73 In this study,
67% of patients were male and 30% were female. No sex-related
differences in efficacy or safety were reported.73

Side effects of AZA and 6-MP include pancreatitis, nausea, fever,
rash, allergic reactions, and drug hepatitis.49,74 Another complication
is bone marrow suppression, which occurred in approximately 
2% of a large series of 6-MP-treated patients.74 The potential for
this side effect necessitates regular monitoring of complete blood
count during treatment.49 A further issue relates to levels of
thiopurine methyltransferase (TPMT), an enzyme that transforms
active metabolites of 6-MP into inactive products.75 Approximately
11% of the population is heterozygous for alleles that result in
intermediate enzyme activity (0.3% of the population is homozygous
and thus has little or no TPMT activity). Such patients may be
unusually sensitive to standard therapeutic doses, placing them 
at increased risk for bone marrow suppression.75 Some clinicians
suggest that careful monitoring of complete blood count is
sufficient to ensure safe treatment, but others suggest that it 
may be useful to determine the TPMT phenotype before long-
term 6-MP therapy is initiated or to measure MP metabolites 
(6-thioguanine and 6-methylmercaptopurine) directly during
therapy.31,75

A final issue is the drug-drug interaction between 5-ASA-
containing compounds and 6-MP and AZA.75-77 5-ASA-containing
compounds are competitive inhibitors of TPMT. Clinical experience
suggests that, with careful monitoring, combined therapy is safe.
In addition, this combination confers a potential benefit: A lower
dose of 6-MP/AZA can be used, thereby decreasing the overall
cost of therapy. In addition, a more rapid therapeutic response
may be possible.77

Refractory Colitis
A subset of patients have UC that is refractory to both inductive
and maintenance therapies, despite adequate doses and 
duration of treatment and optimal drug delivery. In these cases,
“pseudorefractory UC” must be considered. These patients may 
be refractory for a variety of reasons, including use of NSAIDs;
intolerance to 5-ASAs; irritable bowel syndrome; intercurrent
infections; cyclical symptoms associated with the menstrual cycle;
or nonadherence to therapy. For these patients, treatment options
for distal disease include rectal mesalamine or AZA/6-MP. For
patients with extensive disease, high dosages of oral mesalamine
(4.8 g/day to 6.0 g/day or higher) can be tried. AZA/6-MP can 
be used by steroid-dependent or 5-ASA-intolerant patients.
Irrespective of the extent of disease, colectomy is an option.

Crohn’s Disease
The overall goals of therapy in CD are to eliminate symptoms,
maintain patients’ health and QOL, limit side effects of therapy, 
and prevent long-term complications.31 These goals are met by
reaching an accurate diagnosis, inducing complete remission, and
maintaining remission. A good working knowledge of the side
effects of various agents is necessary to minimize adverse effects
of therapy. In this regard, avoidance of steroids is an important aim.

Therapeutic choices are based on the extent and severity of
disease and response to prior therapy. Categories of disease and
their severity follow 31: 

Mild to moderate disease: Patients are ambulatory and able to
tolerate oral alimentation without manifestations of dehydration,
toxicity (high fevers, rigors, prostration), abdominal tenderness,
painful mass, obstruction, or >10% weight loss.

Moderate to severe disease: Patients have not responded to
treatment for mild to moderate disease or have more prominent
symptoms of fevers, significant weight loss, abdominal pain or
tenderness, intermittent nausea or vomiting (without obstructive
findings), or significant anemia.

Severe to fulminant disease: Patients have persistent symptoms
despite the introduction of steroids, or patients present with high
fever, persistent vomiting, evidence of intestinal obstruction,
rebound tenderness, cachexia, or evidence of an abscess.

Treatment follows a sequence comprising induction and
maintenance of remission. Commonly used agents, dose ranges,
and response rates are listed in Table 4, page 8. Remission is
reached when patients are asymptomatic or without inflammatory
sequelae. Remission is achieved through either medical intervention
or surgery. Patients who require steroids to maintain well-being are
steroid dependent and are not considered to be in remission.31

Induction of Remission: 
Mild to Moderate Disease

Aminosalicylates
The efficacy of mesalamine for induction of remission is well
established. In a double-blind, placebo-controlled trial with 
310 patients, Singleton and colleagues demonstrated that
mesalamine at 4 g/day, but not at 1 or 2 g/day, had significant
efficacy compared with placebo (P<.01). Mesalamine at 4 g/day
was not associated with clinically significant toxicity.78 These data
were confirmed in a randomized, double-blind, placebo-controlled,
16-week trial using 3.2 g/day of mesalamine. Sixty percent of
mesalamine-treated patients achieved partial or complete
remission, compared with 22% of placebo-treated patients.
Mesalamine treatment was well tolerated, and no patients
discontinued study medication because of side effects.79 A third
study compared 4 g/day of mesalamine (tablet or microgranular
formation) with 40 mg of 6-methlyprednisolone in 94 patients with
Crohn’s ileitis.80 The microgranular formulation preferentially
deposits drug in the terminal ileum. After 12 weeks of treatment,
61% of steroid-treated patients, 60% of patients receiving
mesalamine tablets, and 79% of patients receiving microgranular
mesalamine had achieved remission (Figure 6, page 9). The
microgranular formulation was safe and well tolerated.80 No sex-
related safety or efficacy data were reported in these studies.
Further studies have not replicated mesalamine’s superiority over
placebo in inducing remission in CD; however, trials using higher
doses of mesalamine—up to 6.0 g/day—are currently under way.
It is anticipated that results of these trials may help define the role
of mesalamine in the induction and maintenance of remission in CD.
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The efficacy of sulfasalazine, olsalazine, and balsalazide for
inducing remission is less clear, presumably because colonic
bacteria are necessary to cleave the compound and release the
active 5-ASA moiety. Thus, their utility is limited primarily to
patients with colonic disease.49,81

Antibiotics
The antibiotics metronidazole and ciprofloxacin are used to 
induce remission in mild to moderate CD and to treat perianal
manifestations. Current efficacy data for metronidazole are not
particularly robust. Sutherland and colleagues evaluated the
efficacy of 10 and 20 mg/kg metronidazole compared with placebo
for 105 patients. Although active treatment was associated with
significant improvement in disease activity, there were no
differences in remission rates between metronidazole- and placebo-
treated patients.82 This trial included comparable numbers of men
and women, and there were noted no sex-related differences in
safety or efficacy. Bernstein and colleagues showed that metroni-
dazole treatment improves the perianal manifestations of CD. In a
small, open-label trial with 21 patients (5 men, 16 women) with
chronic, unremitting CD, metronidazole at 20 mg/kg/day was
associated with dramatically decreased drainage, erythema, and
induration. Complete healing was achieved by 48% of patients,
and 24% of patients attained advanced healing.83 No differences
were reported between men and women. The most common side
effects of metronidazole include nausea, headache, anorexia,
vomiting, diarrhea, epigastric distress, and abdominal cramping.
Use of metronidazole causes an unpleasant, metallic taste.
Serious adverse events include peripheral neuropathy and
convulsive seizures.84 Ciprofloxacin also has been used as inductive
therapy, with results comparable to those with mesalamine.85

A retrospective chart study, an open-label trial, and a randomized,
controlled trial provide evidence that ciprofloxacin is effective
alone or in combination with metronidazole.86-88

Induction of Remission: 
Moderate to Severe Disease

Corticosteroids
Corticosteroid treatment often is used for patients with moderate
to severe disease if 5-ASA treatment at maximal doses is not
effective. The efficacy of corticosteroid treatment was shown 
in both the National Cooperative Crohn’s Disease Study and the
European Cooperative Crohn’s Disease Study, in which response 
to prednisone or methylprednisolone treatment was significantly
better than to placebo.49,81,89 Budesonide, a relatively new
corticosteroid indicated for inducing remission in mild to moderate
CD involving the ileocecal area, has lower systemic bioavailability
than do older steroids.90 Two randomized, double-blind, short-term
studies evaluated its efficacy in CD. One study compared 3 dosages
of budesonide with placebo over an 8-week treatment period. 
At 8 weeks, 33% of patients receiving 3 mg/day, 51% receiving 
9 mg/day, and 43% receiving 15 mg/day had achieved remission,
compared with 20% of placebo-treated patients.91 Subgroup
analysis did not reveal any relationship between effect of
treatment and any variable tested, including sex. The second 
study was a randomized, blinded comparison of budesonide and
prednisolone in patients with active ileal or ileocecal CD.90 At 
10 weeks, 53% of budesonide-treated patients and 66% of
prednisolone-treated patients had achieved remission. Although
there was a significant difference in treatment benefit favoring
prednisolone, there were fewer short-term side effects associated
with budesonide.90 Although budesonide may have a more
favorable short-term side-effect profile, long-term safety data are

Table 4

Inductive and Maintenance 
Medical Therapies for CD

Drug Dose Range Response Rate

Inductive Therapies
Sulfasalazine Improvement or remission at 3-6 g/day 38% to 62%
5-ASA Improvement or remission at 1.5-4 g/day, 43% to 64% 
(mesalamine) with increased efficacy at higher doses
Antibiotics Metronidazole 10-20 mg/kg/day 67% to 95%

Ciprofloxacin 1 g/day
Corticosteroids Response to oral prednisone 0.25-0.75 53% to 78%

mg/kg/day, IV methylprednisolone at 
40-60 mg/day, budesonide 9 mg/day

AZA/6-MP Improvement or reduction in daily steroid 36% to 91%
doses with 6-MP 1.5 mg/kg/day or AZA 2-3
mg/kg/day for active bowel disease or fistulas

Methotrexate Clinical improvement or reduction in daily 39% to 54%
steroid dosage with 15 mg/wk oral or 
25 mg/wk IM/SC methotrexate for active 
bowel disease or fistulas

Cyclosporine* Response in patients with chronically active 35% to 59%
CD treated with oral cyclosporine 5-7.5 
mg/kg/day; uncontrolled trials demonstrate 
higher response rate for patients with severe 
CD and refractory fistulas who receive IV 
cyclosporine 4 mg/kg/day

Infliximab Clinical improvement at 4 wk after single 81%
5-mg/kg infusion in chronic active CD; also 
effective for fistulas

Placebo Partial or complete remission in 12 placebo- 8% to 50%
controlled trials

Maintenance of Medically Induced Remission
5-ASA Relapse-free rates at 12-24 mo at dosages of 47% to 69%

1.5-3 g/day
AZA/6-MP Remission at 6 mo-2 y with AZA at dosages 54% to 100%

of 2-2.5 mg/kg/day (as measured by prevention 
of relapse, maintenance of well-being, or ability 
to taper steroids)

Methotrexate Remission rate at 40 wk with methotrexate 65%
15 mg/kg/wk

Placebo Maintenance of remission at 12-24 mo 35% to 64%

Maintenance of Surgically Induced Remission
5-ASA Maintenance of remission at 3 mo-3 y at 44% to 75%

dosages of 1.5-3 g/day
AZA/6-MP Maintenance of remission at 2 y with 6-MP 47%

at 50 mg/day
Metronidazole Prevention of clinical recurrence at 2-3 y 70% to 74%

after resection at dosages of 10-20 mg/kg/day; 
reduction of severe endoscopic lesions noted 
as early as 3 mo

Placebo Remission at 3 mo-6 y 15% to 73%

*Reserved for patients unresponsive to parenteral corticosteroids or those with severe
perianal or fistulizing disease.

Adapted with permission from Stein RB, Hanauer SB. Gastroenterol Clin North Am.
1999;28:297-321.
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not yet available, and concerns exist regarding the potential for
bone loss and cataract formation. The recommended duration of
treatment is 8 weeks.92

Despite their efficacy in inductive therapy, benefits of
corticosteroids are offset by short- and long-term side effects.
Further, approximately one fifth of patients become steroid
resistant and one third become steroid dependent.93 Munkholm
and colleagues prospectively studied a cohort of 196 patients with
CD during their first course of steroid treatment. Of all complete
and partial responders, 55% experienced a prolonged response,
and 45% relapsed or could not be withdrawn from treatment
within 1 year.94 Similar outcomes were identified in Olmsted
County.95 Data such as these have prompted most experts to 
make all efforts to avoid the use of corticosteroids for active CD.

AZA and 6-MP
The immunomodulators AZA and 6-MP are used in inductive
therapy. A recent meta-analysis of 7 studies found that, compared
with placebo, AZA or 6-MP had an odds ratio (OR) of response 
of 3.09 (95% confidence interval [CI], 2.45 to 3.91) in patients 
with active CD.96 Importantly, in the studies that reported data on
steroid use, 65% of patients who received AZA or 6-MP consumed
fewer steroids. 6-MP also has been shown to have a favorable
effect on fistulae.97

Methotrexate
Methotrexate is an immunomodulator whose anti-inflammatory
properties include inhibition of IL-1 production and induction of
apoptosis in T-cell subpopulations.49 Feagan and colleagues
evaluated 25 mg/week of methotrexate or placebo in a
randomized, double-blind, 16-week trial with 141 patients with
active CD. All patients also received 20 mg/day of prednisone,
which was tapered during the treatment period. After 16 weeks,
39.4% of methotrexate- and 19.1% of placebo-treated patients
had achieved remission (P=.025). Patients in the methotrexate
group received significantly less prednisone than did placebo-
treated patients (P=.026).98 Additional analyses were performed
that examined the relationship of outcome with factors such as
age, sex, and site of disease, but they yielded no significant
associations with the primary efficacy outcome.
The disadvantages of methotrexate treatment are its side 
effects, which necessitate careful monitoring of patients, and 
the numerous contraindications to therapy. Patients require
monthly monitoring of serum aminotransferase and albumin
concentrations, and liver biopsies must be performed on those
with persistent enzyme elevations or hypoalbuminemia. Additional
risks include hypersensitivity pneumonitis, bone marrow
depression, and teratogenicity.98

Infliximab
Infliximab is a chimeric monoclonal antibody that is targeted to
TNF-α, a proinflammatory cytokine. It is the first biologic agent to
be approved by the Food and Drug Administration (FDA) for use in
CD. Its efficacy was evaluated in a 12-week, double-blind, placebo-
controlled trial with 108 patients with moderate to severe,
treatment-resistant CD.99 Patients were randomized to receive a
single IV infusion of infliximab 5 mg/kg, 10 mg/kg, or 20 mg/kg 
or placebo. At 4 weeks, 81% of patients receiving 5 mg/kg, 50%
receiving 10 mg/kg, and 64% receiving 20 mg/kg had achieved
clinical response, compared with 17% of placebo-treated patients.
Overall, 33% of infliximab- and 4% of placebo-treated patients
attained remission.99 Forty-seven percent of patients in this trial
were male and 53% were female. No effects of sex on treatment

were reported. A second study reported positive effects of
infliximab on fistula healing.100 Approximately half of all infliximab-
treated patients, who received 5-mg/kg doses of infliximab at 
0, 2, and 6 weeks, achieved complete response, with all fistulae
closed.100 When data were adjusted for sex or prior resection,
regression analysis continued to yield significant benefits of
treatment (P=.001).100

Expanded use of infliximab has resulted in heightened concerns
over its safety. Serious opportunistic infections, including TB,
histoplasmosis, listeriosis, and pneumocystosis, have been
reported in clinical studies and postmarketing surveillance. Of the
84 cases of TB reported through June 2001, 14 patients have
died.101 The FDA has since received additional reports, for a total of
117 cases of infliximab-associated TB as of November 30, 2001.102

Accordingly, the package labeling has been revised to include a
Boxed Warning to alert physicians that TB and other opportunistic
infections have been observed with treatment. In addition,
infliximab should not be administered to patients with congestive
heart failure, as it has been found to worsen this condition.103,104

Along with other anti-TNF-α therapies, it has been implicated as 
a risk factor in demyelinating central nervous system lesions and
should be avoided by patients with multiple sclerosis.105

Another concern is the development of human antichimeric
antibodies (HACA) to infliximab. This antibody response is
associated with hypersensitivity reactions that can occur at
various times after infusion and include symptoms such as
urticaria, dyspnea, hypotension, fever, rash, headache, sore 
throat, myalgia, polyarthralgia, hand and face edema, and/or
dysphagia.104 Further, HACA formation often leads to loss of drug
efficacy.106 Until more is learned about the long-term safety of
infliximab, it seems prudent to restrict its use to patients with
refractory CD.

Cyclosporine
Cyclosporine has been evaluated in several large, randomized
studies. In one study, 71 patients with active, chronic CD that was

Figure 6

Induction Therapy in CD With Prednisone vs
Mesalamine Tablets or Microgranular Formulation

Adapted with permission from Prantera C, et al. Gastroenterology. 1999;116:521-526.
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resistant to corticosteroids or who could not tolerate them were
randomized to cyclosporine or placebo.107 Response to treatment
was rapid (2 weeks). At 3 months, 59% of cyclosporine- and 32%
of placebo-treated patients had clinical improvement.107 Three
subsequent trials, however, did not show a benefit of cyclosporine
treatment,108 probably because of lower doses that were used. 
IV cyclosporine has been shown to be effective in treating
refractory fistula.109 The major advantages of IV cyclosporine are 
its efficacy and the speed of response. A disadvantage is the
potential for recurrence after cessation of therapy.

Induction of Remission: 
Severe or Fulminant Disease
Patients with severe or fulminant disease require hospitalization.31

Medical treatment options include IV corticosteroids, infliximab,
antibiotics, and IV cyclosporine or tacrolimus.110,111

Maintenance of Remission
Before we begin an overview of medications, it should be restated
that corticosteroids should not be used for maintenance therapy.31

A recent randomized, double-blind study of budesonide, a newly
available corticosteroid, has confirmed that corticosteroids are
ineffective for maintaining remission in CD.112

Mesalamine
Several meta-analyses have reviewed the efficacy of 5-ASAs in
the maintenance of remission in CD. In an analysis of 5 clinical
trials, benefits conferred by mesalamine treatment were
significantly superior to those with placebo or no treatment. The
overall relapse-free rates with mesalamine treatment were 91% at
6 months, 84% at 12 months, and 72% at 24 months.113 A more
recent meta-analysis assessed the efficacy of mesalamine in
prevention of relapse after either medically-induced or surgically
induced remission.114 This analysis concluded that mesalamine
significantly reduced the risk of relapse after surgery, but not 
when remission was medically-induced and particularly not after
remission was induced by steroids.114,115 The most recent study of
mesalamine in the maintenance of medically-induced remission 
did not show a statistically significant effect of mesalamine on
relapse rate.116

The use of mesalamine in maintenance of CD remission is currently
a matter of debate. The varying results of these studies can be
explained by the different study designs, different dosages used,
duration of treatment, patient subpopulations, and pharmacokinetics
of the mesalamine preparations that were used. Although it is
known that the efficacy of mesalamine is dose-related, the dose
potential of mesalamine for maintenance of remission has not
been explored fully. 

AZA and 6-MP
Six placebo-controlled trials have evaluated the efficacy of AZA for
maintenance therapy. A meta-analysis of these studies revealed
an overall OR of response of 2.27 (CI, 1.76 to 2.93). A total of 67%
of AZA-treated patients responded to treatment in comparison
with 53% of placebo-treated patients.96 In the 2 studies that
reported steroid data, AZA had a steroid-sparing effect.96 A
preliminary report evaluating 6-MP maintenance therapy for
children demonstrated that combined 6-MP/prednisone treatment
was significantly superior to prednisone monotherapy. Further, at 
12 months, prednisone use was significantly lower in the
combined-therapy group.117

Methotrexate
Feagan and colleagues conducted a double-blind, placebo-
controlled, multicenter study to evaluate methotrexate as
maintenance therapy for 76 patients who had achieved
methotrexate-induced remission.118 At week 40, a significantly
higher percentage (65%) of methotrexate-treated patients were in
remission, than in the placebo-treated (39%; P=.04) group.
Kaplan-Meier estimates of the time to relapse in the 2 groups is
shown in Figure 7.118 

Metronidazole
Metronidazole for maintenance of surgically-induced remission
was evaluated in a double-blind, placebo-controlled trial.119 Sixty
patients received either high-dose metronidazole or placebo 
for 3 months. At 1 year, metronidazole significantly reduced 
the recurrence rate compared with placebo (4% vs 25%,
respectively). At 2 and 3 years, however, differences in recurrence
rates were not significant.119 Therefore, though metronidazole
delayed symptomatic recurrence of CD, the response diminished
over time.

Surgical Options 

UC
Approximately 30% of patients with UC will undergo colectomy.120

Surgical removal of the entire colonic and rectal mucosa in 
UC is curative. Surgery is an absolute requirement when there 
is massive hemorrhage, perforation, or carcinoma.47 Additional
indications for surgery are severe colitis with or without toxic
megacolon unresponsive to medical therapy and medical
intractability despite optimal use of both inductive and remittive
treatments.47,120 Great care must be taken to preserve reproductive
function in women who undergo surgery for IBD. In rare cases,
surgery is performed to control extraintestinal manifestations
(EIMs), and it is sometimes required for children with growth
retardation.47,121

Restorative proctocolectomy with ileal pouch-anal anastomosis
(IPAA) has become the procedure of choice in the surgical
treatment of UC. This operation is attractive to patients because 
it avoids a permanent ileostomy and removes the disease while
preserving anorectal function. The surgical technique involves
excision of the cecum, colon, and proximal rectum; stripping 
of the distal rectal and proximal anal mucosa; construction of a 
J-shaped ileal pouch; and IPAA. This procedure is most often
performed in 2 stages.122 Stapled operations are perhaps the 
most common method of anastomosis of the pouch to the 
anal canal, providing early continence superior to that with the
hand-sewn technique.123 Some experts suggest that using 
anti-adhesion gels or lifting the ovaries away from the surgical 
field and placing them where there is less chance of adhesion 
may help preserve ovarian function, although this has not yet been
evaluated formally in women undergoing IPAA. Recent evidence
suggests subfertility in women undergoing proctocolectomy 
and IPAA.124

Fazio and colleagues assessed the long-term outcomes of
restorative proctocolectomy and IPAA based on 11 years’
experience with more than 1000 patients.125 Functional results 
and QOL were good to excellent for 93% of patients whose data
were complete.125 Overall, restorative proctocolectomy with IPAA
appeared safe. Although there was an appreciable rate of early
and late complications, overall functional results were generally
good, and patient satisfaction was high.125



11

Crohn’s Disease
The recurrent nature of CD is a deterrent to surgery. The small
intestine is regarded as a nonrenewable resource. Once segments
of small bowel are removed and some intestinal adaptation
occurs, a relatively stable state is reached, but there is a resultant
spectrum of disability ranging from no perceptible effect to 
short-bowel syndrome. Nonetheless, surgery almost always is
necessary at some point in the lifetime of patients afflicted with
CD, and resections can rapidly restore QOL for patients with
medically refractory CD. Researchers at the Cleveland Clinic found
that 90% of patients with ileocolitis and 70% with ileal or colonic
disease require surgery within 10 years of diagnosis.126 Because
nearly half of patients will experience recurrence,121 patients with
extensive small-bowel disease are vulnerable to disability from
foreshortening of intestinal length.

Surgical resection, strictureplasty, or drainage of abscesses is
indicated to treat intractable hemorrhage, perforation, persisting or
recurrent obstruction, abscess, or fulminant disease unresponsive
to medical treatment.31 Several types of operations are used:
intestinal resection with or without anastomosis, bypass
procedure (internal or external), or strictureplasty. In general,
resection of diseased intestinal segments is preferred over bypass
procedures.126 Bowel–especially small-bowel–conservation is
highly desirable, and strictureplasties represent an important
advance in small-bowel preservation for patients with multiple
short-segment strictures.

Summary
Surgery in IBD should not be viewed as a failure of treatment or 
as the “option of last resort.” The objective of any treatment is to
improve well-being and confer a better QOL. If these aims cannot
be achieved with safe and effective medical treatment, then
surgery may provide the best option for restoring health and
improving QOL and well-being. 

Evolving and Future Treatments
Scientific and clinical research have not only provided new
insights into the underlying causes of IBD but have revealed new
targets for therapy. At present, there are numerous agents in
various phases of clinical testing. Most of them are biologic
therapies that selectively target key molecules or processes 
that are implicated in IBD pathogenesis. A brief overview is
provided here.

The promising new agents fall into several categories, listed in
Table 5, page 12. A number of them are similar to infliximab,
targeting TNF-α. A second category consists of agents that inhibit 
the adhesion (and thus migration) of leukocytes to areas of
inflammation. A third class of molecules aim at restoring immunologic
homeostasis by inhibiting Th1 cell functions. A fourth category
comprises growth factors, including epidermal growth factor. 
A final category of miscellaneous agents includes molecules 
such as IFN-γ, granulocyte colony-stimulating factor (G-CSF),
granulocyte-macrophage colony-stimulating factor (GM-CSF),
growth hormone (GH), IL-11, tacrolimus, medroxyprogesterone
acetate, nicotine, and probiotic therapies.

Although the vast majority of reports on these agents are in
abstract form, several full reports have been published recently.
One investigated CDP571, a more humanized anti-TNF-α
monoclonal antibody, for the treatment of active CD in 169 patients
with moderate to severe disease.127 While an overall benefit of
treatment was observed, not all endpoints were statistically

significant. The treatment appears to be safe, but further 
clinical testing is needed to define its efficacy better.127 A second
study assessed the activity of a humanized monoclonal antibody 
to α4 integrin (natalizumab) in 30 patients with active CD. 
At 2 weeks, 39% of natalizumab-treated patients and 8% of
placebo-treated patients had attained remission. Further trials 
with this agent, particularly using higher doses, are needed.128

A preliminary study has been published on the use of GH for CD.
Thirty-seven adults with active CD were randomized to GH or
placebo. At 4 months, GH-treated patients had significantly lower
scores on the Crohn’s Disease Activity Index than did placebo-
treated patients, suggesting that GH treatment may confer 
clinical benefit.129

Lowry and coworkers reported their clinical experience with
combined therapy consisting of tacrolimus and AZA or 6-MP for 
11 patients with treatment-refractory CD perianal fistulae.130 All 11
patients experienced clinical improvement with tacrolimus therapy.
Seven (63.6%) had a complete response and 4 (36.3%) had a
partial response.130 These preliminary data suggest that combination
therapy that includes tacrolimus may play a role for patients with
treatment-refractory perianal CD. 

Several randomized trials have assessed the effect of nicotine on
active UC and on maintenance of remission. Overall, benefits of
nicotine patches were relatively modest in active UC,131,132 and
transdermal nicotine alone was no better than placebo in the
maintenance of remission.133

Probiotic therapy is based on the hypothesis that the intestinal
flora may contribute directly to the pathogenesis of UC, and
therapeutic colonization with nonpathogenic strains of Escherichia
coli may improve the clinical course. One study evaluated oral
bacteriotherapy as maintenance treatment for patients with
chronic pouchitis. A probiotic preparation (VSL#3) was compared
with placebo for 40 patients in remission.134 Within 9 months, 15%
of patients receiving VSL#3 and 100% of placebo-treated patients
had relapsed.134 The results of this study suggest that probiotic
therapy may have a role in UC, although further studies are needed
to confirm these results.

Finally, future research in IBD will help elucidate the various
disease types and responses to treatments seen with different

Figure 7

Efficacy of Methotrexate for 
Maintenance of Remission in CD

Reprinted with permission from Feagan BG, et al. N Engl J Med. 2000;342:1627-1632.
Copyright ©1995 Massachusetts Medical Society. All rights reserved.
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patient populations. Genetic discoveries pave the way for further
understanding as well. Differences in IBD between men and
women are an important issue, but it is an area in which,
unfortunately, our knowledge base is far from complete. Sex
differences have historically been underresearched, primarily
because, until recently, women were often not included in 
clinical trials. The rationale given for their exclusion was that 
it was for the protection of possibly pregnant women; in addition,
it was believed that women’s hormonal cycling might somehow
skew results.135 However, a study from the FDA reported that
women have been participating in clinical trials at nearly the 
same rate as men in recent years, and the evaluation of sex
differences in efficacy, safety, and pharmacokinetic parameters 
of drugs used to treat IBD is expected to be a focus of future
investigations.

IBD Management–
Adherence Challenges
Adherence to therapy is a critical issue in IBD, particularly 
because the chronic nature of these illnesses often necessitates
an indefinite duration of therapy. Although adherence is necessary
for patients to gain optimal benefits from their prescribed
treatment regimens, there is considerable evidence that patient
adherence often is poor. In one recent study, the adherence rate 
of patients taking maintenance therapy for quiescent UC was only
40%.136 The following section will define patterns of nonadherence,
the factors that affect adherence to IBD medication, and strategies
that can be used to ensure that continued therapy and continued
benefits are realized. For the physician, it is important to realize that
adherence connotes a 2-way relationship rather than a physician
mandate. Good communication between physician and patient is a
key aspect in addressing the adherence challenges in IBD. 

Patterns of Nonadherence
Nonadherence can be due to failure to fill a prescription, under- or
over-consumption of medication, alteration of the dosage regimen,
or incorrect administration of medication.137 Although taking every
dose of prescribed medication is ideal, the possibility that doses
may be missed should be discussed with the patient. Patients
should learn, for example, what to do if they miss a dose or 
when to double a subsequent dose.137 Patients may sometimes
inappropriately alter the dosing regimen because they find it
difficult to take prescribed medications at work or school. For
these patients, a more convenient regimen may increase
adherence. Incorrect administration of treatment is a potential
problem with topical therapy. Patients may find it embarrassing to
discuss rectal administration with their physicians or pharmacists,
yet the inappropriate administration of enemas may render topical
therapies ineffective.137 Finally, up to 15% of patients may never fill
the prescriptions provided by their physicians, despite instructions
or dialogue.137

IBD Concerns Differ By Sex
Knowing the concerns of patients with IBD enables physicians 
to provide an individualized approach to treatment. Indeed,
sensitivity to these concerns may do much to maximize
adherence. A recently published study examined the influence of
sex on illness-related concerns.138 Whereas many IBD concerns
were shared independent of sex, women were more concerned
than men regarding 4 illness-related aspects: having children,
attractiveness, feelings about their bodies, and feeling alone.138

Attention to the normal concerns of all patients with IBD, and
special consideration to the concerns of women, can have a
positive impact on many aspects of patient care.

Factors Affecting Adherence 
to IBD Medication

Illness-Related Factors
Illness-related factors such as severity, extent, and duration of
disease may impact the patient’s perception that therapy is
needed. If the patient has a high frequency, duration, or intensity 
of flare-ups or has severe complications, there is a greater
likelihood that the patient will take medication. Conversely,
patients with few IBD flares are more likely to discontinue
maintenance therapy, and less extensive disease is significantly
associated with nonadherence.136

Table 5

Potential Future Therapies for IBD

Category Specific Agents in Clinical Trials

IBD=inflammatory bowel disease; TNF=tumor necrosis factor; MAP=mitogen-activated
protein; ICAM=intracellular adhesion molecule; IL=interleukin; IFN=interferon;
KGF=keratinocyte growth factor; G-CSF=granulocyte colony stimulating factor; 
GM-CSF=granulocyte-macrophage colony stimulating factor; GH=growth hormone.

Anti-TNF-α • CDP571 (a fully humanized monoclonal antibody 
to TNF-α)

• Etanercept
• Onercept (a soluble p55 TNF receptor)
• CNI-1493 (a MAP-kinase that inhibits activation 

of TNF-α gene expression)

• Thalidomide

Antileukocyte Adhesion • Natalizumab (anti-α4 integrin antibody)
Therapies • LDP-02 (anti-α4β7 integrin antibody)

• Isis 2302 (antisense oligonucleotide that inhibits 
ICAM-1)

Inhibitors of TH1 • Anti-IL-12
Cell Function • Anti-IFN-γ

• Anti-IL-2 receptor (daclizumab, basaliximab)
• Anti-CD4

Growth Factors • Epidermal growth factor
• KGF-1
• KGF-2 (repifermin, a homolog of KGF-1)

Miscellaneous Agents • IFN-β
• G-CSF (filgrastim)
• GM-CSF (sargramostim)
• GH (somatropin)
• IL-11
• Tacrolimus
• 6-Thioguanine
• Medroxyprogesterone acetate
• Nicotine and nicotine agonists
• Tacrolimus
• Probiotic therapy (VSL #3, Escherichia coli 

Nissle 1917)
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Treatment-Related Factors
Treatment-related factors include the convenience (number of pills
and dosing regimen) and formulation (pill size and mode of
delivery). The efficacy and side-effect profiles of prescribed
treatments are important also. Of the 5-ASA compounds, for
instance, sulfasalazine is associated with side effects (including
anorexia, headache, nausea, vomiting, gastric distress, and
oligospermia) due to toxicity of the sulfapyridine moiety.49,50 The
adverse effects of this agent are dose related—a characteristic
that limits the ability to titrate doses for maximum effect. In the
case of mesalamine, however, doses can be increased without a
risk of side effects. The optimal maintenance dose for efficacy is
usually the same as the inductive dose, and side effects are
minimal during maintenance. Steroids, immunomodulators, and
biologic therapies are associated with a range of short- and long-
term side effects that must be considered before therapy is
initiated. An optimal balance between safety and efficacy, with
careful attention to the patient’s individual needs, will promote
adherence. The cost of treatment and reimbursement issues may
impact the patient’s ability to procure treatment. These factors
have become more significant with the advent of more expensive
biologic therapies. 

One factor that may affect treatment adherence positively is the
evidence that continued long-term use of 5-ASAs has a protective
effect on the development of colorectal cancer (CRC).139,140 This
adherence-related benefit of 5-ASA treatment may motivate many
patients to continue their treatment regimens. 

Patient-Related Factors
Among the patient-related factors that undermine adherence is the
failure of patients to discuss major concerns with their physicians.
A study by Bell and colleagues probed the characteristics of
patients who did not voice their concerns.141 These patients were
more likely to be younger, less educated, unmarried, and less
trusting of their physicians. In addition, they were found to be less
satisfied with their overall care.141 These findings highlight the need
for physicians to establish relationships with patients that promote
productive, open communication.

Inadequate education is a second patient-related factor that
affects adherence. Based on responses to a questionnaire that
explored levels of knowledge, only 30% of patients thought 
that they had adequate knowledge of their own disease.142

Additional patient-related factors are 1) lack of skills or knowledge
necessary to follow the treatment regimen, 2) refusal to believe
that treatment will help or that benefits will outweigh side effects,
and 3) circumstances (including financial need, sickness, child-care
problems, transportation difficulties, or employment) interfering
with treatment.143 Several studies have identified patient
characteristics that are associated with nonadherence. A chief
characteristic is male sex.136,144 Why women are more adherent 
to therapy is not yet clearly understood.

The Consequences of Nonadherence
A recent study established that medication adherence is
associated with improved outcomes in IBD. Kane and Hanauer
conducted a prospective study in a cohort of 98 patients taking a
maintenance regimen of mesalamine (Asacol®) for quiescent UC.144

Adherence was defined as consumption of 75% or more of the
prescribed supply of medication. At 6 months, 12% of patients had
clinical recurrence, all of whom were noncompliant with therapy.

At 12 months, another 19 patients, 15 of whom were nonadherent,
had experienced recurrence. Eighty-seven percent of patients with
clinical recurrence within 12 months were nonadherent compared
with 26% of patients remaining in remission (Figure 8). 

Keys to Optimizing Adherence
There are several keys to optimizing adherence. The first is
individualization of therapy, based on the patient’s disease and
therapeutic history, response to previous medications, track 
record of adhering to therapies as prescribed, and cost
considerations. A second is education of the patient and family
regarding the disease and the need for continued treatment. 
A third key is a productive patient-physician partnership that
fosters open communication. Such a partnership enables the
physician to provide emotional and psychological support. 
Support also is available through the Crohn’s & Colitis Foundation 
of America (www.ccfa.org), whose stated mission is to “cure and
prevent CD and UC through research, and to improve the QOL of
children and adults affected by these digestive diseases through
education and support.” Following these measures to optimize
adherence will help achieve the ultimate goal: the patient’s
commitment to the therapeutic objective. 

Extraintestinal 
Manifestations of IBD
UC and CD are associated with numerous chronic inflammatory
disorders in organ systems distant from the gut. They can appear
in virtually any system in the body, including musculoskeletal; skin
and mucous membranes; dermatologic; ocular; bronchopulmonary;
cardiac; hematologic, renal and genitourinary; pancreatic;
hepatobiliary; endocrine and metabolic; and neurologic.145 Some
herald an attack (eg, the dermatologic manifestations erythema
nodosum and pyoderma gangrenosum are associated with active
bowel disease). Others, such as ankylosing spondylitis, primary

Figure 8

Consequences of Nonadherence to IBD
Maintenance Therapy

Kane SV, Hanauer SB. Gastroenterology. 2000;118(suppl 4):A886. Abstract 4900.
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sclerosing cholangitis (PSC), and uveitis, are either episodic or
progressive independent of intestinal disease activity. Common
EIMs are listed in Table 6. 

Pathophysiologic Links 
Between IBD and EIMs
The most intriguing—and as yet unanswered—questions in this
area are: What are the pathogenic links between IBD and EIMs? Is
colitis an “intestinal manifestation” of systemic immune dysfunction?
Does response (or lack of response) to treatment provide clues to
the pathogenesis of EIMs? Does aggressive management of colitis,
or use of immunomodulators, change the natural history of EIMs?
Does response to biologic agents offer clues to the interaction
between the gut and various organ systems? 
Our current understanding of EIMs is rather rudimentary. It is
theorized that some of the most prominent EIMs are extraintestinal
responses to events that originate in the intestine. The cells that
are generated during the dysregulated inflammatory response in
the gut are believed to enter the systemic circulation and home to
distant sites within the body, where they stimulate a chronic
inflammatory state.145

Epidemiology
A recent population-based study reported the prevalence of EIMs
and their relationship to disease diagnosis and gender. Bernstein
and colleagues assessed the presence of PSC, ankylosing
spondylitis, iritis/uveitis, pyoderma gangrenosum, and erythema
nodosum in 4,454 subjects with known diagnoses of IBD for at
least 10 years. Arthritis was not assessed.146 The 10-year
prevalence rates based on at least 5 health-system contacts for
CD and UC in relation to sex are shown in Figure 9. A total of 6.2%
of patients with IBD had 1 of the 5 major EIMs studied in this
report, but only 0.3% of patients had multiple EIMs. Iritis/uveitis
was the most common EIM, occurring in 2.2% of women and 1.1%
of men. Iritis/uveitis was particularly more common in women with
UC (3.8%). PSC was most common in men with UC (3%).
Ankylosing spondylitis was more common in men, particularly
those with CD (2.7%). Pyoderma gangrenosum was more common

in CD and equally so among males and females (1.2%). Erythema
nodosum also was present in equal proportion in UC and CD but
was more common in women (1.9%) than in men.146 The
differences in prevalence between UC and CD are intriguing, as are
the differences related to sex. The reasons for these variations are
presently unknown.

The EIMs of IBD encompass a vast, heterogeneous group of
diseases that are often quite difficult to treat. Their relative rarity
precludes controlled trials of medical therapies. Despite this,
investigators in the field of IBD are encouraged to report the
response of EIMs to tested medications to further the goal of
finding effective treatment. Scientific and clinical research into
these diseases should incorporate the expertise of many
disciplines, including rheumatology, ophthalmology, dermatology,
and gastroenterology. Finally, some experts suggest that for 
certain EIMs that are known to respond to such agents, biologic
therapies combined with immunomodulators should be used
earlier in the course of treatment.147

Complications of IBD: Cancer
The risk of CRC is increased for patients with UC. Increased risk is
associated with duration, age, extent of disease, and a concurrent
diagnosis of PSC.148,149 Patients with CD have an increased risk of
colon cancer, although there have been few population-based
studies.150 The risk of colon cancer in CD is reported to increase with
early diagnosis (before age 30) and greater extent of disease.150,151

A recently published 14-year population-based study has provided
new data and additional insights into the incidence of cancer in
IBD. Bernstein and colleagues assessed cancer incidence in
patients with IBD in comparison with a non-IBD population that
was matched for age, gender, and geographic location.152 They
found a higher incidence rate ratio (IRR) of colon cancer for both
CD (2.64; 95% CI, 1.69–4.12) and UC (2.75; 95% CI, 1.91–3.97).
This higher risk was more prominent among men than women.
There was a higher IRR of rectal cancer only among patients with
UC (1.90; 95% CI, 1.05–3.43), and a higher IRR of small-intestine
cancer only in patients with CD (17.4; 95% CI, 4.16–72.9). These
data corroborated previous findings regarding a greater risk of
colon cancer and rectal cancer in both UC and CD in a North
American population.148,150

CRC Prevention
Two studies have provided evidence that long-term therapy with 
5-ASAs confers protection against CRC. In one study, CRC
occurred in 3% of patients on long-term sulfasalazine or
mesalamine therapy and in 31% whose treatment was stopped 
or who were nonadherent to therapy.139 A second study found that
regular therapy with mesalamine, at least 1.2 g/day, reduced the
risk of cancer by 81%.140

Risk of Other Cancers
There have been a number of reports suggesting that IBD is
associated with an increased risk of extracolonic malignancies.
Bernstein et al found a higher IRR of extraintestinal tumors only for
the liver and biliary tract in CD patients (5.22; 95% CI, 0.96–28.5)
and UC patients (3.96; 95% CI, 1.05–14.9).152 There was a greater
risk of developing lymphoma in males with CD. The incidence rates
of breast, prostate, and respiratory carcinomas were not
significantly different for patients with IBD from those in the
general population.152

Table 6

Extraintestinal Manifestations of IBD

• Skin 

■ Erythema nodosum

■ Pyoderma gangrenosum

■ Metastatic CD

• Musculoskeletal

■ Peripheral arthritis

■ Rheumatoid arthritis

■ Ankylosing spondylitis, 
sacroiliitis

• Ocular 

■ Iritis, uveitis, episcleritis

• Hepatobiliary

■ Gallstones

■ Sclerosing cholangitis,
cholangiocarcinoma

• Renal

■ Kidney stones

■ Amyloidosis

• Other manifestations

■ Aphthous stomatitis

■ Hypercoagulable state

■ Anemia
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Dysplasia Surveillance
The incidence of colon cancer raises sufficient concern to make
practitioners consider dysplasia surveillance a potential means 
of identifying precancerous lesions or cancers at an early, curable
stage. Dysplasia can be a harbinger of cancer development or an
indication that cancer is already present. Endoscopic surveillance
with biopsies searching for dysplasia, though far from a perfect
method, is the most widely available clinical tool.153 It is endorsed
as the standard of care for patients with UC, and a recent 
study with selected patients with CD suggests that it should 
be considered strongly for patients with chronic extensive 
Crohn’s colitis.154

Recommendations for endoscopic dysplasia surveillance are as
follows: for patients with UC, a finding of definite dysplasia,
regardless of grade, can be associated with the presence of 
cancer and should mandate a colectomy.155 In contrast, if the 
initial endoscopy findings are negative, after 8 years, surveillance 
should be performed every 1 to 3 years until disease duration
reaches 20 years. After this point, the frequency of surveillance
should be increased to once per year. Patients with UC should be
made aware of the risk of CRC so that they can address changes 
in their usual pattern of disease and so that they can participate 
in decisions regarding surveillance issues. 

Complications of IBD:
Osteoporosis
Osteoporosis and its complications—fractures of the hip, spine,
wrist, and other skeletal sites—are a significant public health
problem in the United States. An estimated 1.5 million fractures
due to osteoporosis occur each year.156 Although attention 
has largely focused on postmenopausal women and elderly
persons of both sexes, who constitute the largest at-risk groups,
osteoporosis is a common clinical problem in IBD. The prevalence
of osteoporosis in IBD is reported to be approximately 20% to 30%.157

Causes of Osteoporosis in IBD
Patients with IBD face both general risk factors for osteoporosis
and ones specific to IBD (Table 7).59 Osteoporosis may be caused
by drugs that are used to treat IBD, including corticosteroids,
cyclosporine, and methotrexate. Inflammatory cytokines
themselves can affect bone-remodeling processes that result 
in increased bone resorption. Some patients may become
malnourished or may malabsorb certain nutrients, specifically
vitamin D and calcium. Vitamin D deficiency occurs in 30% to 60%
of patients with CD.59 Another factor is hypogonadism, which is
reported to occur in 25% of female patients and 10% of male
patients with IBD.158

Corticosteroid-Induced Bone Loss
Glucocorticoids are the most common cause of drug-related
osteoporosis, which occurs through actions that lead to increased
osteoclast-mediated bone resorption and decreased osteoblast-
mediated bone formation.159 Bone loss occurs rapidly upon initiation
of corticosteroid therapy and is most rapid in the first 6 months of
drug use. Skeletal effects are both dose and duration dependent.159

Daily prednisone doses of 7.5 mg or more often result in significant
bone loss and increased fracture risk.160

The American College of Rheumatology Task Force on Osteoporosis
Guidelines has published recommendations for the prevention and
treatment of glucocorticoid-induced osteoporosis.159 These may be

useful for patients with IBD, because treatment approaches for 
IBD patients and those with rheumatoid arthritis often are similar.
Treatment guidelines are accessible from the American College of
Rheumatology web site (www.rheumatology.org). Patients should
begin osteoporosis prophylaxis at the initiation of corticosteroid
therapy. Bone mineral density measurement should be obtained 
at this time to determine the patient’s risk for osteoporosis
independent of treatment and to provide a baseline measurement
for monitoring changes in bone mass.159 All attempts should be
made to taper steroids as soon as a clinical response is achieved.
This will not only potentially minimize the long-term risks of
osteoporosis for patients with IBD; but is also consistent with

Table 7

Causes of Osteoporosis in IBD
General risk factors
■ Advancing age
■ Female gender
■ Premature loss of gonadal function

(ovarian or testicular)
■ White or Asian race
■ Family history of osteoporosis
■ Small bone structure with thin

body habitus

IBD-related risk factors
■ Drugs (cyclosporine, methotrexate,

corticosteroids)
■ Inflammatory cytokines 

(IL-6, IL-1, TNF-α)

■ Physical inactivity
■ Low calcium intake
■ Cigarette smoking
■ Excessive alcohol use
■ Nulliparity

■ Vitamin D deficiency
■ Calcium malabsorption
■ Hypogonadism

Adapted with permission from The American College of Gastroenterology, (American
Journal of Gastroenterology), 1999;94:878-883.

Figure 9

Ten-Year Prevalence Rates of EIMs 
in UC and CD, By Sex*

Bernstein CN, et al. Am J Gastroenterol. 2001;96:1116-1122.
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clinical data that demonstrate that corticosteroids are ineffective
for maintenance therapy.

Monitoring, Preventing, and Treating
Osteoporosis in Patients With IBD
With the advances in bone mineral density measurement
techniques and an improved understanding of risk factors for
osteoporosis, it is now possible to identify patients at high risk for
fracture. It has been estimated that, for each standard deviation
decrease in femoral neck bone density, there is a 2.6-fold increase
in the age-adjusted risk of hip fracture.156 The optimal timing of
bone densitometry and patient-selection criteria for screening 
have not yet been established in IBD. Although it seems prudent 
to screen all patients early, when intervention would have the
greatest impact, this may not be the most cost-effective strategy.
Therefore, one could consider limiting screening to certain high-risk
groups. It is clear that bone health must be considered for women,
children, and older patients.

Prevention of bone loss is preferable to rebuilding of bone mass.
Routine measures to reduce the risk of osteoporosis should be
initiated. A discussion of therapeutic options may be found in the
National Osteoporosis Foundation’s Osteoporosis Clinical
Guidelines. Several different antiresorptive drugs are currently
approved for the prevention and/or treatment of osteoporosis,
including hormone replacement therapy, raloxifene, calcitonin, 
and 2 bisphosphonates—alendronate and risedronate. All of 
these drugs lower the risk of vertebral fractures, but only the
bisphosphonates are known to lower the risk of hip fracture.
Risedronate has been demonstrated to prevent bone loss and
lower vertebral fracture risk for patients taking glucocorticoids.161

Summary
An active approach is needed for the prevention and treatment of
osteoporosis in patients with IBD. It is important that physicians
recognize that their patients—particularly those receiving
corticosteroid therapy—are at increased risk for osteoporosis.
Osteoporotic fracture is a devastating event that, with careful
identification and treatment, can be avoided.

Patient-Care Issues

Special Considerations for Men and
Women: Conception and Reproduction
IBD has its peak onset primarily during the second and third
decades of life, during a woman’s peak reproductive years. For
women, issues related to having children may be of particular
concern.138 Overall, outcomes for women desiring pregnancy are
good and are enhanced by well-controlled disease.

Fertility
The fertility of women with UC appears to be normal. In one 
case series, 81% of women had conceived. If women who were
voluntarily childless were excluded from the analysis, 92% of 
all women were fertile.162 A case-controlled study including 
177 women with CD and 84 with UC also concluded that IBD 
was not associated with reduced fecundity.163 Overall, fertility 
is unaffected in women with UC or inactive CD, but it may be
decreased in women with active CD. In addition, fertility has been
shown to be lower in women who undergo IPAA.124 ,164 Male 
fertility is normal, although sulfasalazine treatment causes
reversible oligospermia and reduces semen quality.51,165

Pregnancy
The effect of pregnancy on IBD has been evaluated in terms of
disease activity. Among patients with inactive UC, about one third
will relapse during the 12 months of gestation and puerperium, a
rate similar to that of nonpregnant patients for the same period. Of
patients with active UC at the time of conception, approximately
45% will get worse, 25% will improve, and 25% will remain the
same. Of women with inactive CD, about 25% will have relapses
during pregnancy and puerperium, a rate similar to that for
nonpregnant CD patients. Among pregnant patients with active
CD, CD will improve for one third, remain unchanged for one third,
and deteriorate for one third.166

IBD poses no threat to the fetus. A review of 24 published 
studies on the effects of IBD on pregnancy is presented in Table 8.
In 82 pregnancies, CD and UC had no major effect on outcome.167

Although birth weight was marginally lower than in controls, there
were no statistically significant effects on duration of pregnancy,
mode of delivery, hypertension, and/or proteinuria.168 A more recent
prospective, case-controlled study of 30 pregnancies in patients
with either UC or CD similarly found that disease did not influence
the outcome of pregnancy.169 Overall, pregnancy for patients with
IBD is safe, particularly if disease is in remission. 

Medical Therapy During Pregnancy
Maintenance of remission and treatment of relapse are continuing
therapeutic goals during pregnancy. Mesalamine, the first-line
treatment, is safe to use in pregnancy. Its safety was assessed 
in a trial with 165 women, most of whom (72%) took mesalamine
throughout pregnancy. Mesalamine was not associated with more
malformations (0.8%) than a control group (3.8%). There were no
significant differences between groups in maternal obstetric
history, rates of live births, miscarriages, pregnancy terminations,
ectopic pregnancies, delivery method, or fetal distress.170 As with
nonpregnant patients, the inductive dose of mesalamine should 
be maintained during pregnancy to prevent relapse.

Sulfasalazine is safe in pregnancy, although frequent side effects
may hamper its use.166 It interferes with folic acid metabolism, 
so folic acid supplementation is required during pregnancy.171

Because sulfasalazine causes oligospermia and poor sperm
motility, men should change to another 5-ASA medication prior 
to attempts to conceive with their partners. 
The effects of ciprofloxacin in pregnancy were reported in a study
involving 103 women, of whom 87 were being treated during the
first trimester. There were 63 normal births, 18 therapeutic
abortions, 10 spontaneous abortions, 8 congenital abnormalities,
and 4 fetal deaths in utero.172 Although the report notes that
ciprofloxacin has been used frequently in pregnancy without
causing adverse events, these data suggest that it should be used
with caution. Metronidazole readily crosses the placental barrier,
and it is a carcinogen in mice after long-term use.173 Nevertheless,
when its safety in pregnancy was assessed by a meta-analysis of
1083 women, metronidazole did not appear to be associated with
increased teratogenic risk.173 However, because of conflicting
evidence and lack of long-term data, metronidazole is
contraindicated during the first trimester.84,174

Corticosteroids are associated with increased spontaneous
abortion, cleft palate, and stillbirth in mice but have rarely shown
teratogenicity in humans. When congenital abnormalities were
reported, they were relatively mild, and there has been no
evidence of increased frequency.166 It has been suggested that
more extensive treatment involving combinations of oral
corticosteroids, topical corticosteroids, and sulfasalazine poses
greater risks to the fetus.162
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The use of immunosuppressive drugs is not contraindicated in
pregnancy. Most information on the use of these agents comes
from the area of transplantation. Animal studies have shown that
agents such as AZA, cyclosporine, and tacrolimus are not
carcinogenic. Although some agents are teratogenic (AZA,
prednisone, tacrolimus) and mutagenic (AZA) in animals, such
effects have not been noted in human infants.175 The finding that
higher doses produce more negative consequences in animals
suggests that low doses should be used by pregnant women,
especially if immunosuppressants are used in combination.175

AZA and 6-MP appear to be relatively safe in pregnancy. AZA 
was assessed in a small retrospective study involving 14 patients.
No congenital abnormalities or subsequent health problems were
noted.176 The safety of 6-MP was evaluated in a case-controlled
study with 155 women. Its use was not associated with increased
prematurity, spontaneous abortion, congenital abnormalities,
childhood infections, or neoplasia.177 On the other hand, methotrexate
is contraindicated during pregnancy. The FDA has designated it a
category X drug, meaning that its use is associated with fetal
abnormalities in animals or human babies, with the potential risks
of the drug outweighing its benefits. Due to a lack of data,
infliximab treatment should be stopped before conception until
further information on its effects during pregnancy is known.

Childbirth 
Preterm birth (<37 weeks) occurs more frequently for women
with IBD. Baird and coworkers reported a 2- to 3-fold increase 
in preterm births.163 Among women with CD, the OR is 3.1 
(95% CI, 1.8–5.4). In women with UC, the OR is 2.7 (95% CI,
1.4–5.3).163 There is no convincing evidence that vaginal delivery 
is harmful, and it should be considered for all women without
active perineal disease.

Breast-feeding
Some IBD medications are safe to use while breast-feeding 
when indicated. Mesalamine, sulfasalazine, and corticosteroids
appear to be safe, as does topical mesalamine. There are 
few available data on the use of AZA/6-MP, metronidazole, or
ciprofloxacin. Methotrexate and cyclosporine are contraindicated
for nursing mothers.174

Special Considerations for Men 
and Women: Psychosocial Issues

Health-Related Concerns in IBD
Comprehensive assessment of patient health includes the
psychosocial aspects of illness. Patients with IBD have identified 
a number of problems that impact their QOL, including frequent,
loose bowel movements, abdominal pain, poor sleep patterns,
avoidance of social activities if no toilets are nearby, anger at 
being ill, and frustration with the chronic nature of the disease.178

Drossman and colleagues used an IBD-specific questionnaire to
measure the worries and concerns of patients with IBD.179 Four
indices of disease that most concerned patients were identified 
as those relating to the impact of their disease; sexual intimacy;
complications; and body stigma. A higher level of concern was
found among women, patients with greater disease severity, and
those with lower educational status. A recently published study
provided further insight into the influence of sex on illness-related
concerns.138 Women were significantly more likely to report a
higher severity of IBD symptoms and a higher level of overall
concern about IBD than men, particularly regarding having children,
attractiveness, feelings about their bodies, and feeling alone.138

QOL
Patients with IBD have impaired health-related QOL which is related
to disease extent in UC, severity of disease (in both UC and CD),
and treatment efficacy. Several non–disease-related factors also
are important. Unemployment, a lower level of education, an
important life event in the previous 12 months, prior use of steroids,
female sex, and prior use of immunosuppressive agents have been
shown to predict poorer health-related QOL. These factors may be
useful in identifying patients who might benefit from intensive
psychosocial interventions.180 Though most patients with IBD can
function and are relatively active, many require intermittent intense
support and care. The presence of a strong social support network
and positive coping strategies is also important. Support for
patients also is available through the Crohn’s & Colitis Foundation 
of America. Optimal care should therefore include psychosocial
supportive interventions for patients who need them.

Surgery
Surgery for IBD is often viewed as signifying “failure” by both
patients and their physicians. Instead, surgery should be viewed 
as an important part of patient care that, in combination with
medical therapy, will lead to optimal results for health and QOL. 
A study by Fazio and colleagues that assessed long-term functional
outcome and QOL after stapled ileal-pouch surgery indicated that
long-term QOL was excellent and the level of continence was
satisfactory.181 There appear to be important differences in the
attitudes toward surgery of women and men with IBD. Women are
more concerned with its effects on body image, sexual intimacy,
and childbearing. Women often report more severe symptoms than
men, perhaps because of the greater incidence of coexisting
irritable bowel syndrome in women and possible worsening of
symptoms with the menstrual cycle. Women may also have 
more problems with continence, both before and after surgery,
secondary to prior obstetrical injury to the anal sphincter. Both 
men and women frequently experience a sense of isolation and
helplessness. Preoperative teaching and contact with other
patients may significantly reduce anxiety, lead to realistic
expectations, and improve outcome. 

Special Considerations for 
Children and Adolescents
The diagnosis and management of IBD in children and adolescents
pose unique clinical challenges. There are many common clinical

Table 8

Effect of UC and CD on Pregnancy*

UC CD

Number of pregnancies 1155 388

Normal births 83.3% 83.1%

Congenital abnormalities 1.1% 1.2%

Spontaneous abortions 9.1% 10.9%

Stillbirths 1.9% 2.4%

*UC results represent 18 literature reports and CD results represent 6 reports.
Adapted with permission from Järnerot G. Scan J Gastroenterol. 1982;17:1-4.

Taylor & Frances Ltd, http://www.tandf.co.uk/journals.
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features and therapeutic options irrespective of the patient’s age.
However, IBD often occurs at a particularly vulnerable period of
childhood and adolescence, with potentially adverse effects on
growth, QOL, and psychosocial functioning. Unique problems
include growth failure and pubertal delay. 

Diagnostic Dilemmas
Approximately 10% to 15% of all school-aged children consult
physicians for recurrent abdominal pain. In its milder forms, the
nonspecific symptoms of IBD may easily be mistaken for recurrent
abdominal pain or another functional bowel disorder, thus delaying
the correct diagnosis. This is particularly true for CD, in which
anorexia, growth failure, arthralgias, or fever may be present in 
the absence of any GI symptoms. In contrast, in most cases of 
UC, hematochezia generally leads to rapid consultation and a
diagnostic colonoscopy. 

There is a clinical need for accurate, noninvasive screening tests
for IBD. The high negative predictive value of the serologic assays
in excluding IBD could obviate unnecessary, more invasive and
costly testing. Recent data regarding pediatric patients suggest
that pANCA and ASCA testing can be useful for diagnosing IBD 
in patients with nonspecific symptoms and normal physical
exams.182 The incorporation of noninvasive testing into a diagnostic
strategy may facilitate clinical decision making when the diagnosis
is initially uncertain. At this point, the relatively low sensitivity 
of pANCA and ASCA testing should not preclude the diagnosis in
children with chronic diarrhea, bleeding, abdominal pain, weight
loss, or growth retardation.

Pediatric patients with CD often manifest few GI symptoms yet 
are commonly found to have anorexia and growth failure. In these
children, noninvasive techniques to demonstrate subclinical
inflammation would be of great benefit. Active CD is associated
with neovascularization, believed to occur in response to increased
angiogenesis-growth factor release. Spalinger and colleagues used
pulsed color Doppler abdominal sonography to estimate intestinal
wall vessel density as a function of disease activity. Affected
bowel loops were found to be thicker in children with CD, and
vessel density was more frequently moderate or high in active 
than in quiescent CD.183 This technique is simple to perform, is
noninvasive, and has the potential advantage of being used to
monitor the course of disease. 

Nutritional Issues
Impaired nutritional status is often underestimated or overlooked in
IBD, particularly in patients with CD, of whom one third may display
growth failure.184 The available data support the use of enteral
nutritional treatment to induce remission in patients with CD.184 The
major advantages of such an approach are the virtual absence of
side effects, avoidance of steroid therapies that stunt growth, and
nutritional repletion.184 Elemental diets have been used successfully
by steroid-dependent and even steroid-resistant patients. Cyclical
nutritional therapy has been shown to increase growth velocity,
improve disease activity, and reduce corticosteroid requirements of
children with CD.185,186 This approach is not appropriate for all
patients with CD. The response is generally disappointing when
patients have extensive or distal colonic involvement or when the
CD is associated with severe anorectal disease. 

Medical Management
Medical therapy for IBD is similar for children, adolescents, and
adults. The most common medications used for children are 

5-ASAs. A pediatric study examined the occurrence and tolerance
of side effects during treatment with mesalamine and sulfasalazine.
The results demonstrated that whereas the majority of patients
were maintained in remission with either drug, patients reported 
a preference for mesalamine based on ease and frequency of
administration.187 It should be noted that mesalamine treatment 
is safe and well tolerated by children, despite dosages that are
relatively higher on a g/kg/day basis than those taken by adults. 
A second study compared the safety and efficacy of olsalazine 
and sulfasalazine. Side effects were frequent in both groups. After
3 months, 39% of patients taking olsalazine were asymptomatic 
or clinically improved compared with 79% taking sulfasalazine. Ten
patients on olsalazine and 1 on sulfasalazine required prednisone
because of lack of response or worsening colitis.188

Some IBD medications have significantly different side effects in
children. Prednisone causes a significant slowing of linear growth.
For most patients with IBD, the negative effects of prednisone on
height are added to the negative effects of malnutrition. Long-term
administration of prednisone can result in significant delays of
height gain. 

AZA and 6-MP are effective immunosuppressive drugs for the
long-term management of IBD. A recent randomized, placebo-
controlled trial with 55 children with active CD showed that 6-MP
significantly decreased the need for prednisone and improved
maintenance of remission.117 This study supports the use of AZA or
6-MP in pediatric patients with moderate to severe CD. Despite the
therapeutic advantages of AZA and 6-MP, concerns regarding drug-
related toxicity and delayed onset of action have restricted their
use in IBD.117

Psychosocial Issues
IBD presents a major, lifelong health threat to children, 
challenging the psychological resources of both patients and
families. IBD frequently interferes with physical activities, limits
social interactions, disrupts education, impairs growth, and 
delays puberty. Children with IBD have been reported to have
significantly impaired QOL.189 These children need sympathetic
management, and efforts should be concentrated on improving
their daily psychosocial functioning so that their lives are as normal
as possible.190 This can best be achieved through medical control 
of disease activity, attainment of normal growth and development
through nutritional interventions, and provision of psychosocial
support when needed. 

Special Considerations 
for Elderly Patients
Although most cases of IBD develop during the second and third
decades of life, the onset of IBD may not occur until after the age
of 60.191 There is a clear bimodal distribution in the pattern of onset,
with a second peak occurring in the fifth and sixth decades of life
(Figure 1, page 1).3 The clinical manifestations and course in the
elderly are similar to those in younger patients, although in UC
there is a trend toward more distal disease, and in CD, colonic
involvement is more common than small-bowel disease.192,193 In
addition, though mortality rates are generally similar to those of
age-matched controls, a subset of patients with UC can have a
severe initial attack that may be associated with a high fatality
rate.191 Features of IBD in the elderly are presented in Table 9. 

Medical options are similar to those for younger patients, although
the care of elderly patients is made more challenging by the high
frequency of concomitant medical problems. This highlights 



19

the need for therapies, such as mesalamine, that are safe.
Glucocorticoid therapy should be avoided because of the increased
risk of osteoporosis and other steroid-related complications.191

The indications for surgery and the choice of operations for elderly
patients are similar to those for younger patients. Poor sphincter
tone resulting in higher rates of fecal incontinence make IPAA a
less attractive option for elderly patients with UC.191

Conclusion
Comprehensive care for patients with IBD represents a complex
clinical challenge that requires the skilled integration of both the art
and science of medicine. It is obvious that optimal strategies for
patients across the lifespan require that physicians take many
factors into account, including those that may be special priorities
for men, women, or children. Although significant progress has
been made in determining the best approaches, there is a clear
need for more research in many areas. Therefore, though this
review represents the current state of the art in IBD, it is
anticipated that as our knowledge of this disease area grows, 
our approaches to management will evolve also.

References 
1. Loftus EV Jr, Silverstein MD, Sandborn WJ, Tremaine WJ, Harmsen WS,

Zinsmeister AR. Crohn’s disease in Olmsted County, Minnesota, 1940-1993:
incidence, prevalence, and survival. Gastroenterology. 1998;114:1161-1168.

2. Loftus EV Jr, Silverstein MD, Sandborn WJ, Tremaine WJ, Harmsen WS,
Zinsmeister AR. Ulcerative colitis in Olmsted County, Minnesota, 1940-1993:
incidence, prevalence, and survival. Gut. 2000;46:336-343.

3. Lashner BA. The cause of inflammatory bowel disease. In: Stein SH, 
Rood RP, Crohn’s & Colitis Foundation of America, eds. Inflammatory Bowel
Disease: A Guide for Patients and Their Families. 2nd ed. Philadelphia, Pa:
Lippincott-Raven Publishers; 1999:23-29.

4. Andersson RE, Olaison G, Tysk C, Ekbom A. Appendectomy and protection
against ulcerative colitis. N Engl J Med. 2001;344:808-814.

5. Everhart JE, Sandler RS. Chronic intestinal disorders. In: The Burden of
Gastrointestinal Diseases. Bethesda, Md: American Gastroenterological
Association; 2001:1-89.

6. Elson CO, Cong Y, Brandwein S, et al. Experimental models to study
molecular mechanisms underlying intestinal inflammation. Ann NY Acad
Sci. 1998;859:85-95.

7. Sartor RB. Pathogenesis and immune mechanisms of chronic inflammatory
bowel diseases. Am J Gastroenterol. 1997;92:5S-11S.

8. Monsen U, Bernell O, Johansson C, Hellers G. Prevalence of inflammatory
bowel disease among relatives of patients with Crohn’s disease. Scand J
Gastroenterol. 1991;26:302-306.

9. Binder V. Genetic epidemiology in inflammatory bowel disease. Dig Dis.
1998;16:351-355.

10. Tysk C, Lindberg E, Järnerot G, Floderus-Myrhed B. Ulcerative colitis 
and Crohn’s disease in an unselected population of monozygotic and
dizygotic twins. A study of heritability and the influence of smoking. Gut.
1988;29:990-996.

11. Subhani J, Montgomery RE, Poundet R, Wakefield AJ. Condordance 
rates of twins and siblings in inflammatory bowel disease (IBD). Gut.
1998;42:A40.

12. Hugot JP, Laurent-Puig P, Gower-Rousseau C, et al. Mapping of a
susceptibility locus for Crohn’s disease on chromosome 16. Nature.
1996;379:821-823.

13. Satsangi J, Parkes M, Louis E, et al. Two stage genome-wide search in
inflammatory bowel disease provides evidence for susceptibility loci on
chromosomes 3, 7 and 12. Nat Genet. 1996;14:199-202.

14. Cho JH, Nicolae DL, Gold LH, et al. Identification of novel susceptibility 
loci for inflammatory bowel disease on chromosomes 1p, 3q, and 4q:
evidence for epistasis between 1p and IBD1. Proc Natl Acad Sci USA.
1998;95:7502-7507.

15. Hampe J, Schreiber S, Shaw SH, et al. A genomewide analysis provides
evidence for novel linkages in inflammatory bowel disease in a large
European cohort. Am J Hum Genet. 1999;64:808-816.

16. Ma Y, Ohmen JD, Li Z, et al. A genome-wide search identifies potential new
susceptibility loci for Crohn’s disease. Inflamm Bowel Dis. 1999;5:271-278.

17. Duerr RH, Barmada MM, Zhang L, Pfutzer R, Weeks DE. High-density
genome scan in Crohn disease shows confirmed linkage to chromosome
14q11-12. Am J Hum Genet. 2000;66:1857-1862.

18. Rioux JD, Silverberg MS, Daly MJ. Genomewide search in Canadian families
with inflammatory bowel disease reveals two novel susceptibility loci. 
Am J Hum Genet. 2000;66:1863-1870.

19. Hampe J, Cuthbert A, Croucher PJ, et al. Association between insertion
mutation in NOD2 gene and Crohn’s disease in German and British
populations. Lancet. 2001;357:1925-1928.

20. Hugot JP, Chamaillard M, Zouali H, et al. Association of NOD2 leucine-
rich repeat variants with susceptibility to Crohn’s disease. Nature. 2001;
411:599-603.

21. Ogura Y, Inohara N, Benito A, Chen FF, Yamaoka S, Nunez G. NOD2, a
NOD1/APAF-1 family member that is restricted to monocytes and activates
NF-kappaB. J Biol Chem. 2001;276:4812-4818.

22. Inohara N, Ogura Y. Human NOD1 confers responsiveness to bacterial
lipopolysaccharides. J Bil Chem. 2001;276:2551-2554.

23. Calkins BM. A meta-analysis of the role of smoking in inflammatory bowel
disease. Dig Dis Sci. 1989;34:1841-1854.

24. Sandler RS, Sandler DP, McDonnell CW, Wurzelmann JI. Childhood 
exposure to environmental tobacco smoke and the risk of ulcerative colitis.
Am J Epidemiol. 1992;135:603-608.

25. Sutherland LR, Ramcharan S, Bryant H, Fick G. Effect of cigarette smoking
on recurrence of Crohn’s disease. Gastroenterology. 1990;98:1123-1128.

26. Mayer L, Yio XY, Lin A, Panja A. Pathogenesis of inflammatory bowel
disease: evolving concepts. Mt Sinai J Med. 1996;63:202-209.

27. Lennard-Jones JE. Classification of inflammatory bowel disease. Scand J
Gastroenterol. 1989;24(suppl 170):2-6.

28. Farmer RG, Easley KA, Rankin GB. Clinical patterns, natural history, and
progression of ulcerative colitis. A long-term follow-up of 1116 patients. 
Dig Dis Sci. 1993;38:1137-1146.

29. Steinhardt HJ, Loeschke K, Kasper H, Holtermuller KH, Schafer H. European
Cooperative Crohn’s Disease Study (ECCDS): clinical features and natural
history. Digestion. 1985;31:97-108.

30. Engström PF, Goosenberg EF. Diagnosis and Managment of Bowel Diseases.
Caddo, Okla: Professional Communications, Inc; 1999.

31. Hanauer SB, Sandborn W, Farup PG. Management of Crohn’s disease in
adults. Am J Gastroenterol. 2001;96:635-643.

32. Sachar D, Andrews HA, Farmer RG, Pallone F, Pena AS. Proposed
classification of patient subgroups in Crohn’s disease. Gastroenterology Int.
1992;5:141-154.

33. Gasche G, Scholmerich J, Brynskov J, et al. A simple classification of
Crohn’s disease: report of the working party for the World Congresses of
Gastroenterology, Vienna 1998. Inflamm Bowel Dis. 2000;6:8-15.

Table 9

Features of IBD in the Elderly

UC

• Slight male predominance

• Severe initial attacks

• High mortality rates with severe
attacks

• More frequent distal disease

• Possibly lower rates of relapse
and extension

• Low risk of colorectal cancer

• Good long-term prognosis

CD

• Slight female predominance

• Delays in diagnosis

• More frequent colonic and less
frequent ileal involvement

• More frequent distal colonic
involvement, with good response
to medical therapy

• Low recurrence rates

• Low mortality rates, particularly
with distal colonic involvement

Adapted with permission from Grimm IS, Friedman LS. Gastroenterol Clin North Am.
1990;19:361-389.



20

34. Pera A, Bellando P, Caldera D, et al. Colonoscopy in inflammatory bowel
disease. Diagnostic accuracy and proposal of an endoscopic score.
Gastroenterology. 1987;92:181-185.

35. Bernstein CN, Shanahan F, Anton PA, Weinstein WM. Patchiness of
mucosal inflammation in treated ulcerative colitis: a prospective study.
Gastrointest Endosc. 1995;42:232-237.

36. Mantzaris GJ, Hatzis A, Archavlis E, et al. The role of colonoscopy in the
differential diagnosis of acute, severe hemorrhagic colitis. Endoscopy.
1995;27:645-653.

37. Tanaka M, Riddell RH. The pathological diagnosis and differential diagnosis
of Crohn’s disease. Hepatogastroenterology. 1990;37:18-31.

38. Tanaka M, Riddell RH, Saito H, Soma Y, Hidaka H, Kudo H. Morphologic
criteria applicable to biopsy specimens for effective distinction of
inflammatory bowel disease from other forms of colitis and of Crohn’s
disease from ulcerative colitis. Scand J Gastroenterol. 1999;34:55-67.

39. Dubinsky MC, Ofman JJ, Urman M, Targan SR, Seidman EG. Clinical utility
of serodiagnostic testing in suspected pediatric inflammatory bowel
disease. Am J Gastroenterol. 2001;96:758-765.

40. Peeters M, Joossens S, Vermeire S, Vlietinck R, Bossuyt X, Rutgeerts P.
Diagnostic value of anti-Saccharomyces cerevisiae and antineutrophil
cytoplasmic autoantibodies in inflammatory bowel disease. Am J
Gastroenterol. 2001;96:730-734.

41. Satsangi J, Landers CJ, Welsh KI, Koss K, Targan S, Jewell DP. The
presence of anti-neutrophil antibodies reflects clinical and genetic
heterogeneity within inflammatory bowel disease. Inflamm Bowel Dis.
1998;4:18-26.

42. Vasiliauskas EA, Kam LY, Karp LC, Gaiennie J, Yang H, Targan SR. Marker
antibody expression stratifies Crohn’s disease into immunologically
homogeneous subgroups with distinct clinical characteristics. Gut.
2000;47:487-496.

43. Sendid B, Quinton JF, Charrier G, et al. Anti-Saccharomyces cerevisiae
mannan antibodies in familial Crohn’s disease. Am J Gastroenterol.
1998;93:1306-1310.

44. Vermeire S, Peeters M, Vlietinck R, et al. Anti-Saccharomyces cerevisiae
antibodies (ASCA), phenotypes of IBD, and intestinal permeability: a study
in IBD families. Inflamm Bowel Dis. 2001;7:8-15.

45. Quinton JF, Sendid B, Reumaux D, et al. Anti-Saccharomyces cerevisiae
mannan antibodies combined with antineutrophil cytoplasmic autoanti-
bodies in inflammatory bowel disease: prevalence and diagnostic role. Gut.
1998;42:788-791.

46. Panaccione R, Sandborn WJ. Is antibody testing for inflammatory bowel
disease clinically useful? Gastroenterology. 1999;116:1001-1002.

47. Kornbluth A, Sachar DB. Ulcerative colitis practice guidelines in adults. 
Am J Gastroenterol. 1997;92:204-211.

48. Truelove SC, Witts LJ. Cortisone in ulcerative colitis. Br Med J. 
1955;2:1041-1048.

49. Stein RB, Hanauer SB. Medical therapy for inflammatory bowel disease.
Gastroenterol Clin North Am. 1999;28:297-321.

50. Azad Khan AK, Piris J, Truelove SC. An experiment to determine the active
therapeutic moiety of sulphasalazine. Lancet. 1977;2:892-895.

51. Azulfidine EN-tabs® (sulfasalazine) delayed release tablets. Physicians’ 
Desk Reference®. 55th ed. Montvale, NJ: Medical Economics Co; 2001:
2842-2843.

52. Giaffer MH, O’Brien CJ, Holdsworth CD. Clinical tolerance to three 5-amino-
salicylic acid releasing preparations in patients with inflammatory bowel
disease intolerant or allergic to sulphasalazine. Aliment Pharmacol Ther.
1992;6:51-59.

53. Schroeder KW, Tremaine WJ, Ilstrup DM. Coated oral 5-aminosalicylic acid
therapy for mildly to moderately active ulcerative colitis. A randomized
study. N Engl J Med. 1987;317:1625-1629.

54. Hanauer S, Schwartz J, Robinson M, et al. Mesalamine capsules for
treatment of active ulcerative colitis: results of a controlled trial. Am J
Gastroenterol. 1993;88:1188-1197.

55. Sninsky CA, Cort DH, Shanahan F, et al. Oral mesalamine (Asacol) for mildly
to moderately active ulcerative colitis. A multicenter study. Ann Intern Med.
1991;115:350-355.

56. Cohen RD, Woseth DM, Thisted RA, Hanauer SB. A meta-analysis and
overview of the literature on treatment options for left-sided ulcerative
colitis and ulcerative proctitis. Am J Gastroenterol. 2000;95:1263-1276.

57. Safdi M, DeMicco M, Sninsky C, et al. A double-blind comparison of oral
versus rectal mesalamine versus combination therapy in the treatment of
distal ulcerative colitis. Am J Gastroenterol. 1997;92:1867-1871.

58. Medrol® Tablets (methylprednisolone tablets, USP). Physicians’ Desk
Reference®. 56th ed. Montvale, NJ: Medical Economics Co; 2002:2763.

59. Valentine JF, Sninsky CA. Prevention and treatment of osteoporosis in
patients with inflammatory bowel disease. Am J Gastroenterol.
1999;94:878-883.

60. The Danish Budesonide Study Group. Budesonide enema in distal ulcerative
colitis. A randomized dose-response trial with prednisolone enema as
positive control. Scand J Gastroenterol. 1991;26:1225-1230.

61. Danielsson A, Lofberg R, Persson T, et al. A steroid enema, budesonide,
lacking systemic effects for the treatment of distal ulcerative colitis or
proctitis. Scand J Gastroenterol. 1992;27:9-12.

62. Lichtiger S, Present DH, Kornbluth A, et al. Cyclosporine in severe ulcerative
colitis refractory to steroid therapy. N Engl J Med. 1994;330:1841-1845.

63. Cohen RD, Stein R, Hanauer SB. Intravenous cyclosporin in ulcerative colitis:
a five-year experience. Am J Gastroenterol. 1999;94:1587-1592.

64. D’Haens G, Lemmens L, Geboes K, et al. Intravenous cyclosporine versus
intravenous corticosteroids as single therapy for severe attacks of
ulcerative colitis. Gastroenterology. 2001;120:1323-1329.

65. Neoral® Oral Solution (cyclosporine oral solution, USP) MODIFIED.
Physicians’ Desk Reference®. 55th ed. Montvale, NJ: Medical Economics
Co; 2001:2199-2207.

66. Hanauer S, Power B, Robinson M, et al. Maintenance of remission of
ulcerative colitis by mesalamine (Asacol®) vs. placebo. Gastroenterology.
1994;106:A696.

67. Kruis W, Schreiber S, Theuer D, et al. Low dose balsalazide (1.5 g twice
daily) and mesalazine (0.5 g three times daily) maintained remission of
ulcerative colitis but high dose balsalazide (3.0 g twice daily) was superior
in preventing relapses. Gut. 2001;49:783-789.

68. Biddle WL, Greenberger NJ, Swan JT, McPhee MS, Miner PBJ. 5-
Aminosalicylic acid enemas: effective agents in maintaining remission in
left-sided ulcerative colitis. Gastroenterology. 1988;94:1075-1079.

69. Marteau P, Crand J, Foucault M, Rambaud J-C. Use of mesalazine slow
release suppositories 1 g three times per week to maintain remission of
ulcerative proctitis: a randomised double blind placebo controlled
multicentre study. Gut. 1998;42:195-199.

70. d’Albasio G, Pacini F, Camarri E, Messori A, Trallori G, Bonanomi AG.
Combined therapy with 5-aminosalicylic acid tablets and enemas for
maintaining remission in ulcerative colitis: a randomized double-blind study.
Am J Gastroenterol. 1997;92:1143-1147.

71. Hawthorne AB, Logan RF, Hawkey CJ, et al. Randomised controlled trial of
azathioprine withdrawal in ulcerative colitis. BMJ. 1992;305:20-22.

72. George J, Present DH, Pou R, Bodian CA, Rubin PH. The long-term outcome
of ulcerative colitis treated with 6-mercaptopurine. Am J Gastroenterol.
1996;91:1711-1714.

73. Ardizzone S, Molteni P, Imbesi V, Bollani S, Bianchi Porro G, Molteni F.
Azathioprine in steroid-resistant and steroid-dependent ulcerative colitis. 
J Clin Gastroenterol. 1997;25:330-333.

74. Present DH, Meltzer SJ, Krumholz MP, Wolke A, Korelitz BI. 6-Mercaptopurine
in the management of inflammatory bowel disease: short- and long-term
toxicity. Ann Intern Med. 1989;111:641-649.

75. Lewis LD, Benin A, Szumlanski CL, et al. Olsalazine and 6-mercaptopurine-
related bone marrow suppression: a possible drug-drug interaction. 
Clin Pharmacol Ther. 1997;62:464-475.

76. Szumlanski CL, Weinshilboum RM. Sulphasalazine inhibition of thiopurine
methyltransferase: possible mechanism for interaction with 6-mercaptopurine
and azathioprine. Br J Clin Pharmacol. 1995;39:456-459.

77. Present DH. Interaction of 6-mercaptopurine and azathioprine with 5-amino-
salicylic acid agents.  Gastroenterology. 2000;119:276.

78. Singleton JW, Hanauer SB, Gitnick GL, et al. Mesalamine capsules for 
the treatment of active Crohn’s disease: results of a 16-week trial.
Gastroenterology. 1993;104:1293-1301.

79. Tremaine WJ, Schroeder KW, Harrison JM, Zinsmeister AR. A randomized,
double-blind, placebo-controlled trial of the oral mesalamine (5-ASA)
preparation, Asacol, in the treatment of symptomatic Crohn’s colitis and
ileocolitis. J Clin Gastroenterol. 1994;19:278-282.

80. Prantera C, Cottone M, Pallone F, et al. Mesalamine in the treatment of mild
to moderate active Crohn’s ileitis: results of a randomized, multicenter trial.
Gastroenterology. 1999;116:521-526.

81. Summers RW, Switz DM, Sessions JTJ, et al. National Cooperative 
Crohn’s Disease Study: results of drug treatment. Gastroenterology.
1979;77(4 Pt 2):847-869.

82. Sutherland L, Singleton J, Sessions J, et al. Double blind, placebo controlled
trial of metronidazole in Crohn’s disease. Gut. 1991;32:1071-1075.

83. Bernstein LH, Frank MS, Brandt LJ, Boley SJ. Healing of perineal Crohn’s
disease with metronidazole. Gastroenterology. 1980;79:357-365.

84. Metronidazole Hydrochloride (Flagyl®). Physicians’ Desk Reference®. 55th
ed. Montvale, NJ: Medical Economics Co.; 2001:2967-2969.



21

85. Colombel JF, Lemann M, Cassagnou M, et al. A controlled trial comparing
ciprofloxacin with mesalazine for the treatment of active Crohn’s disease.
Groupe d’Etudes Therapeutiques des Affections Inflammatoires Digestives
(GETAID). Am J Gastroenterol. 1999;94:674-678.

86. Prantera C, Zannoni F, Scribano ML, et al. An antibiotic regimen for the
treatment of active Crohn’s disease: a randomized, controlled clinical trial
of metronidazole plus ciprofloxacin. Am J Gastroenterol. 1996;91:328-332.

87. Greenbloom SL, Steinhart AH, Greenberg GR. Combination ciprofloxacin
and metronidazole for active Crohn’s disease. Can J Gastroenterol.
1998;12:53-56.

88. Prantera C, Berto E, Scribano ML, Falasco G. Use of antibiotics in the
treatment of active Crohn’s disease: experience with metronidazole and
ciprofloxacin. Ital J Gastroenterol. 1998;30:602-606.

89. Malchow H, Ewe K, Brandes JW, et al. European Cooperative Crohn’s
Disease Study (ECCDS): results of drug treatment. Gastroenterology.
1984;86:249-266.

90. Rutgeerts P, Lofberg R, Malchow H, et al. A comparison of budesonide
with prednisolone for active Crohn’s disease. N Engl J Med.
1994;331:842-845.

91. Greenberg GR, Feagan BG, Martin F, et al. Oral budesonide for active
Crohn’s disease. N Engl J Med. 1994;331:836-841.

92. Entocort [package insert], Wilmington, DE: AstraZeneca LP; 2001.
93. Lichtenstein GR. Approach to corticosteroid-dependent and corticosteroid-

refractory Crohn’s disease. Inflamm Bowel Dis. 2001;7(suppl 1):S23-S29.
94. Munkholm P, Langholz E, Davidsen M, Binder V. Frequency of

glucocorticoid resistance and dependency in Crohn’s disease. Gut.
1994;35:360-362.

95. Faubion WA Jr, Loftus EV Jr, Harmsen WS, Zinsmeister AR, Sandborn WJ.
The natural history of corticosteroid therapy for inflammatory bowel
disease: a population-based study. Gastroenterology. 2001;121:255-260.

96. Pearson DC, May GR, Fick GH, Sutherland LR. Azathioprine and 
6-mercaptopurine in Crohn’s disease. A meta-analysis. Ann Intern Med.
1995;123:132-142.

97. Korelitz BI, Present DH. Favorable effect of 6-mercaptopurine on fistulae of
Crohn’s disease. Dig Dis Sci. 1985;30:58-64.

98. Feagan BG, Rochon J, Fedorak RN, Irvine EJ, Wild G, Sutherland LR, et al.
Methotrexate for the treatment of Crohn’s disease. N Engl J Med.
1995;332:292-297.

99. Targan SR, Hanauer SB, van Deventer SHJ, et al. A short-term study of
chimeric monoclonal antibody cA2 to tumor necrosis factor alpha for
Crohn’s disease. N Engl J Med. 1997;337:1029-1035.

100. Present DH, Rutgeerts P, Targan S, Hanauer SB, Mayer L, van Hogezand
RA, et al. Infliximab for the treatment of fistulas in patients with Crohn’s
disease. N Engl J Med. 1999;340:1398-1405.

101. Schaible TF. Important drug warning [letter]. Available at:
http://www.fda.gov/medwatch/SAFETY/2001/remicadeTB_deardoc.pdf.
Accessed January 21, 2002.

102. Lim WS, Powell RJ, Johnston ID. Tuberculosis and treatment with
infliximab. N Engl J Med. 2002;346:623-626.

103. Deckelbaum L. Important drug warning [letter]. Available at:
http://www.remicade.com/CHF_Letter_56189.pdf. Centocor, Inc.
Accessed January 22, 2002.

104. Remicade® (infliximab). Physicians’ Desk Reference®. 55th ed. Montvale,
NJ: Medical Economics Co; 2001:1085-1088.

105. Mohan N, Edwards ET, Cupps TR, et al. Demyelination occurring during
anti-tumor necrosis factor alpha therapy for inflammatory arthritis. 
Arthritis Rheum. 2001;44:2862-2869.

106. Farrell RJ, Alsahli M, Falchuk KR, Peppercorn MA, Michetti P. Human 
anti-chimeric antibody levels correlate with lack of response and infusion
reactions following infliximab therapy. Gastroenterology. 2001;120 
(suppl 1):A-69. Abstract 364.

107. Brynskov J, Freund L, Rasmussen SN, et al. A placebo-controlled, double-
blind, randomized trial of cyclosporine therapy in active chronic Crohn’s
disease. N Engl J Med. 1989;321:845-850.

108. Feagan BG. Cyclosporine has no proven role as a therapy for Crohn’s
disease. Inflamm Bowel Dis. 1995;1:335-339.

109. Hanauer SB, Smith MB. Rapid closure of Crohn’s disease fistulas with
continuous intravenous cyclosporin A. Am J Gastroenterol. 1993;
88:646-649.

110. Sandborn WJ. Preliminary report on the use of oral tacrolimus (FK506) in
the treatment of complicated proximal small bowel and fistulizing Crohn’s
disease. Am J Gastroenterol. 1997;92:876-879.

111. Egan LJ, Sandborn WJ, Tremaine WJ. Clinical outcome following
treatment of refractory inflammatory and fistulizing Crohn’s disease with
intravenous cyclosporine. Am J Gastroenterol. 1998;93:442-448.

112. Gross V, Andus T, Ecker KW, et al. Low dose oral pH modified release
budesonide for maintenance of steroid induced remission in Crohn’s
disease. Gut. 1998;42:493-496.

113. Messori A, Brignola C, Trallori G, et al. Effectiveness of 5-aminosalicylic
acid for maintaining remission in patients with Crohn’s disease: a meta-
analysis. Am J Gastroenterol. 1994;89:692-698.

114. Cammà C, Giunta M, Rosselli M, Cottone M. Mesalamine in the
maintenance treatment of Crohn’s disease: a meta-analysis adjusted for
confounding variables. Gastroenterology. 1997;113:1465-1473.

115. Modigliani R, Colombel J, Dupas J, Dapoigny M, Costil V. Mesalamine in
Crohn’s disease with steroid-induced remission: effect on steroid with-
drawal and remission maintenance. Gastroenterology. 1996;110:688-693.

116. Lochs H, Mayer M, Fleig WE, et al. Prophylaxis of postoperative relapse in
Crohn’s disease with mesalamine. European Cooperative Crohn’s Disease
Study VI. Gastroenterology. 2000;118:264-273.

117. Markowitz J, Grancher K, Kohn N, Lesser M, Daum F. A multicenter trial of
6-mercaptopurine and prednisone in children with newly diagnosed
Crohn’s disease. Gastroenterology. 2000;119:895-902.

118. Feagan BG, Fedorak RN, Irvine EJ, et al. A comparison of methotrexate
with placebo for the maintenance of remission in Crohn’s disease.
N Engl J Med. 2000;342:1627-1632.

119. Rutgeerts P, Hiele M, Geboes K, et al. Controlled trial of metronidazole
treatment for prevention of Crohn’s recurrence after ileal resection.
Gastroenterology. 1995;108:1617-1621.

120. Sachar DB. Indications for surgery in inflammatory bowel disease: a
gastroenterologist’s opinion. In: Kirsner JB, ed. Inflammatory Bowel
Disease. 5th ed. Philadelphia, Pa: WB Saunders Co; 2000:611-615.

121. Michelassi F, Fichera A. Indications for surgery in inflammatory bowel
disease: the surgeon’s perspective. In: Kirsner JB, ed. Inflammatory Bowel
Disease. 5th ed. Philadelphia, Pa: WB Saunders Co; 2000:616-625.

122. Dozois R, Kelly KA. The surgical management of ulcerative colitis. In:
Kirsner JB, ed. Inflammatory Bowel Disease. 5th ed. Philadelphia, Pa: WB
Saunders Co; 2000:626-657.

123. O’Riordain MG, Fazio VW, Lavery IC, et al. Incidence and natural history of
dysplasia of the anal transitional zone after ileal pouch-anal anastomosis:
results of a five-year to ten-year follow-up. Dis Colon Rectum.
2000;43:1660-1665.

124. Ording Olsen K, Juul S, Berndtsson I, Oresland T, Laurberg S. Ulcerative
colitis: female fecundity before diagnosis, during disease, and after surgery
compared with a population sample. Gastroenterology. 2002;122:15-19.

125. Fazio VW, Ziv Y, Church JM, et al. Ileal pouch-anal anastomoses
complications and function in 1005 patients. Ann Surg. 1995;222:120-127.

126. Strong S, Fazio VW. The surgical management of Crohn’s disease. In:
Kirsner JB, ed. Inflammatory Bowel Disease. 5th ed. Philadelphia, Pa: 
WB Saunders Co; 2000:658-709.

127. Sandborn WJ, Feagan BG, Hanauer SB, et al. An engineered human
antibody to TNF (CDP571) for active Crohn’s disease: a randomized double-
blind placebo-controlled trial. Gastroenterology. 2001;120:1330-1338.

128. Gordon FH, Lai CW, Hamilton MI, et al. A randomized placebo-controlled
trial of a humanized monoclonal antibody to alpha4 integrin in active
Crohn’s disease. Gastroenterology. 2001;121:268-274.

129. Slonim AE, Bulone L, Damore MB, Goldberg T, Wingertzahn M, McKinley
MJ. A preliminary study of growth hormone therapy for Crohn’s disease. 
N Engl J Med. 2000;342:1633-1637.

130. Lowry PW, Weaver AL, Tremaine WJ, Sandborn WJ. Combination therapy
with oral tacrolimus (FK506) and azathioprine or 6-mercaptopurine for
treatment-refractory Crohn’s disease perianal fistulae. Inflamm Bowel Dis.
1999;5:239-245.

131. Pullan RD, Rhodes J, Ganesh S, et al. Transdermal nicotine for active
ulcerative colitis. N Engl J Med. 1994;330:811-815.

132. Sandborn WJ, Tremaine WJ, Offord KP, et al. Transdermal nicotine for
mildly to moderately active ulcerative colitis. A randomized, double-blind,
placebo-controlled trial. Ann Intern Med. 1997;126:364-371.

133. Thomas GA, Rhodes J, Mani V, et al. Transdermal nicotine as maintenance
therapy for ulcerative colitis. N Engl J Med. 1995;332:988-992.

134. Gionchetti P, Rizzello F, Venturi A, et al. Oral bacteriotherapy as
maintenance treatment in patients with chronic pouchitis: a double-blind,
placebo-controlled trial. Gastroenterology. 2000;119:305-309.

135. Willis JL. Equality in clinical trials: drugs and gender. Your Guide to Women’s
Health, 3rd ed. FDA Consumer Special Report, September 1997. Available
at: http://fda.gov/oashi/aids/equal.htm. Accessed January 28, 2002.

136. Kane SV, Cohen RD, Aikens JE, Hanauer SB. Prevalence of nonadherence
with maintenance mesalamine in quiescent ulcerative colitis. 
Am J Gastroenterol. 2001;96:2929-2933.

137. Kane S. Adherence issues in management of inflammatory bowel disease.
In: Bayless TM, Hanauer SB, eds. Advanced Therapy of Inflammatory
Bowel Disease. Hamilton, Ontario: BC Decker; 2001:9-11.



22

138. Maunder R, Toner B, de Rooy E, Moskovitz D. Influence of sex and 
disease on illness-related concerns in inflammatory bowel disease. 
Can J Gastroenterol. 1999;13:728-732.

139. Moody GA, Jayanthi V, Probert C, Mac Kay H, Mayberry JF. Long-term
therapy with sulphasalazine protects against colorectal cancer in
ulcerative colitis: a retrospective study of colorectal cancer risk and
compliance with treatment in Leicestershire. Eur J Gastroenterol Hepatol.
1996;8:1179-1183.

140. Eaden J, Abrams K, Ekbom A, Jackson E, Mayberry J. Colorectal 
cancer prevention in ulcerative colitis: a case-control study. Aliment
Pharmacol Ther. 2000;14:145-153.

141. Bell RA, Kravitz RL, Thom D, Krupat E, Azari R. Unsaid but not forgotten:
patients’ unvoiced desires in office visits. Arch Intern Med. 2001;
161:1977-1984.

142. Martin A, Leone L, Castagliuolo I, Di Marion F, Naccarato R. What do
patients want to know about their inflammatory bowel disease? 
Ital J Gastroenterol. 1992;24:477-480.

143. Levy RL, Feld AD. Increasing patient adherence to gastroenterology
treatment and prevention regimens. Am J Gastroenterol. 1999;
94:1733-1742.

144. Kane SV, Hanauer SB. Medication adherence is associated with improved
outcomes in patients with quiescent ulcerative colitis (UC). Gastroenterology.
2000;118:A886. Abstract 4900.

145. Levine JB. Extraintestinal manifestations of inflammatory bowel disease.
In: Kirsner JB, ed. Inflammatory Bowel Disease. 5th ed. Philadelphia, Pa:
WB Saunders Co; 2000:397-409.

146. Bernstein CN, Blanchard JF, Rawsthorne P, Yu N. The prevalence of
extraintestinal diseases in inflammatory bowel disease: a population-
based study. Am J Gastroenterol. 2001;96:1116-1122.

147. Sandborn WJ, Hanauer SB. Infliximab: a user’s guide. Am J Gastroenterol.
In press.

148. Ekbom A, Helmick C, Zack M, Adami HO. Ulcerative colitis and colorectal
cancer. A population-based study. N Engl J Med. 1990;323:1228-1233.

149. Kornfeld D, Ekbom A, Ihre T. Is there an excess risk for colorectal cancer in
patients with ulcerative colitis and concomitant primary sclerosing
cholangitis? A population based study. Gut. 1997;41:522-525.

150. Ekbom A, Helmick C, Zack M. Increased risk of large-bowel cancer in
Crohn’s disease with colonic involvement. Lancet. 1990;336:357-359.

151. Gillen CD, Andrews HA, Prior P, Allan RN. Crohn’s disease and colorectal
cancer. Gut. 1994;35:651-655.

152. Bernstein CN, Blanchard JF, Kliewer E, Wajda A. Cancer risk in patients
with inflammatory bowel disease: a population-based study. Cancer.
2001;91:854-862.

153. Bernstein CN. Challenges in designing a randomized trial of surveillance
colonoscopy in IBD. Inflamm Bowel Dis. 1998;4:132-141.

154. Friedman S, Rubin PH, Bodian C, Goldstein E, Harpaz N, Present DH.
Screening and surveillance colonoscopy in chronic Crohn’s colitis.
Gastroenterology. 2001;120:820-826.

155. Bernstein CN. How do we assess the value of surveillance techniques in
ulcerative colitis? J Gastrointest Surg. 1998;2:318-321.

156. Riggs BL, Melton LJ III. The worldwide problem of osteoporosis: insights
afforded by epidemiology. Bone. 1995;17:505S-511S.

157. Bjarnason I, Macpherson A, Mackintosh C, Buxton-Thomas M, Forgacs I,
Moniz C. Reduced bone density in patients with inflammatory bowel
disease. Gut. 1997;40:228-233.

158. Wong CK, Abraham N, Fedorak RN. Sex hormone status and metabolic
bone disease in men and women with Crohn’s disease. Gastroenterology.
2000;118(suppl 2):A317. Abstract 1737.

159. American College of Rheumatology Task Force on Osteoporosis Guidelines.
Recommendations for the prevention and treatment of glucocorticoid-
induced osteoporosis. Arthritis Rheum. 1996;39:1791-1801.

160. van Staa TP, Leufkens HG, Abenhaim L, Zhang B, Cooper C. Use of oral
corticosteroids and risk of fractures. J Bone Miner Res. 2000:15:993-1000.

161. Cohen S, Levy RM, Keller M, et al. Risedronate therapy prevents
corticosteroid-induced bone loss: a twelve-month, multicenter,
randomized, double-blind, placebo-controlled, parallel-group study.
Arthritis Rheum. 1999;42:2309-2318.

162. Willoughby CP, Truelove SC. Ulcerative colitis and pregnancy. Gut. 1980;
21:469-474.

163. Baird DD, Narendranathan M, Sandler RS. Increased risk of preterm birth
for women with inflammatory bowel disease. Gastroenterology. 1990;
99:987-994.

164. Olsen KO, Joelsson M, Laurberg S, Oresland T. Fertility after ileal pouch-anal
anastomosis in women with ulcerative coliis. Br J Surg. 1999;86:493-495.

165. Cosentino MJ, Chey WY, Takihara H, Cockett AT. The effects of
sulfasalazine on human male fertility potential and seminal prostaglandins.
J Urol. 1984;132:682-686.

166. Miller JP. Inflammatory bowel disease in pregnancy: a review. J Soc Med.
1986;79:221-225.

167. Jarnerot G. Fertility, sterility, and pregnancy in chronic inflammatory bowel
disease. Scand J Gastroenterol. 1982;17:1-4.

168. Porter RJ, Stirrat GM. The effects of inflammatory bowel disease on
pregnancy: a case-controlled retrospective analysis. Br J Obstet Gynaecol.
1986;93:1124-1131.

169. Bortoli A, Tatarella M, Prada A, et al. Pregnancy and inflammatory bowel
diseases: a prospective case-control study. Gastroenterology.
1998;114:A938. Abstract G3843.

170. Diav-Citrin O, Park YH, Veerasuntharam G, et al. The safety of mesalamine
in human pregnancy: a prospective controlled cohort study.
Gastroenterology. 1998;114:23-28.

171. Longstreth GF, Green R. Folate status in patients receiving maintenance
doses of sulfasalazine. Arch Intern Med. 1983;143:902-904.

172. Bomford JAL, Ledger JC, O’Keefe BJ, Reiter C. Ciprofloxacin use during
pregnancy. Drugs. 1993;45:461-462.

173. Burtin P, Taddio A, Ariburnu O, Einarson TR, Koren G. Safety of
metronidazole in pregnancy: a meta-analysis. Am J Obstet Gynecol.
1995;172:525-529.

174. Briggs GG, Freeman RK, Yaffe SJ. Drugs in Pregnancy and Lactation: 
A Reference Guide to Fetal and Neonatal Risk. 5th ed. Baltimore, Md:
Lippincott Williams & Wilkins; 1998.

175. Albengres E, Le Louet H, Tillement JP. Immunosuppressive drugs and
pregnancy: experimental and clinical data. Transplant Proc. 1997;
29:2461-2466.

176. Alstead EM, Ritchie JK, Lennard-Jones JE, Farthing MJ, Clark ML. 
Safety of azathioprine in pregnancy in inflammatory bowel disease.
Gastroenterology. 1990;99:443-446.

177. Francella A, Dayan A, Rubin PH, Chapman M, Present D. 6-Mercaptopurine
(6-MP) is safe therapy for child bearing patients with inflammatory bowel
disease (IBD): a case controlled study. Gastroenterology. 1996;110:A909.

178. Mitchell A, Guyatt G, Singer J, et al. Quality of life in patients with
inflammatory bowel disease. J Clin Gastroenterol. 1988;10:306-310.

179. Drossman DA, Leserman J, Mitchell CM, Li ZM, Zagami EA, Patrick DL.
Health status and health care use in persons with inflammatory bowel
disease. A national sample. Dig Dis Sci. 1991;36:1746-1755.

180. Irvine EJ, Grace E, Kerr GD, et al. Non-disease related factors affecting
health related quality of life (HRQOL) in inflammatory bowel disease (IBD).
Gastroenterology. 1998;114:A1002.

181. Fazio VW, O’Riordain MG, Lavery IC, et al. Long-term functional outcome
and quality of life after stapled restorative proctocolectomy. Ann Surg.
1999;230:575-584; discussion 584-576.

182. Ruemmele FM, Targan SR, Levy G, Dubinsky M, Braun J, Seidman EG.
Diagnostic accuracy of serological assays in pediatric inflammatory bowel
disease. Gastroenterology. 1998;115:822-829.

183. Spalinger J, Patriquin H, Miron M, et al. Doppler US in patients with Crohn
disease: vessel density in the diseased bowel reflects disease activity.
Radiology. 2000;217:787-791.

184. Seidman E, LeLeiko N, Ament M, et al. Nutritional issues in pediatric
inflammatory bowel disease. J Pediatr Gastroenterol Nutr. 1991;
12:424-438.

185. Belli DC, Seidman E, Bouthillier L, et al. Chronic intermittent elemental diet
improves growth failure in children with Crohn’s disease. Gastroenterology.
1988;94:603-610.

186. Seidman E. Nutritional therapy for Crohn’s disease: lessons from the 
Ste.-Justine Hospital experience. Inflamm Bowel Dis. 1997;3:49-53.

187. Barden L, Lipson A, Pert P, Walker-Smith JA. Mesalazine in childhood
inflammatory bowel disease. Aliment Pharmacol Ther. 1989;3:597-603.

188. Ferry GD, Kirschner BS, Grand RJ, et al. Olsalazine versus sulfasalazine in
mild to moderate childhood ulcerative colitis: results of the Pediatric
Gastroenterology Collaborative Research Group Clinical Trial. J Pediatr
Gastroenterol Nutr. 1993;17:32-38.

189. Rabbett H, Elbadri A, Thwaites R, et al. Quality of life in children with
Crohn’s disease. J Pediatr Gastroenterol Nutr. 1996;23:528-533.

190. Moody G, Eaden JA, Mayberry JF. Social implications of childhood Crohn’s
disease. J Pediatr Gastroenterol Nutr. 1999;28:S43-S45.

191. Grimm IS, Friedman LS. Inflammatory bowel disease in the elderly.
Gastroenterol Clin North Am. 1990;19:361-389.

192. Zimmerman J, Gavish D, Rachmilewitz D. Early and late onset ulcerative
colitis: distinct clinical features. J Clin Gastroenterol. 1985;7:492-498.

193. Polito JM II, Childs B, Mellits ED, Tokayer AZ, Harris ML, Bayless TM.
Crohn’s disease: influence of age at diagnosis on site and clinical type of
disease. Gastroenterology. 1996;111:580-586.



CLINICIAN® publishes medical data arising out of scientific meetings or submitted as papers forming
the theme of a monograph on contemporary therapeutics. The publishers reserve copyright and
renewal on all published material. Any such material may not be produced in any form without the
written permission of the Society for Women’s Health Research and SynerMed Communications.

The opinions expressed in CLINICIAN® are those of the contributing faculty and do not
necessarily reflect the views or policies of The University of Chicago Pritzker School of Medicine,
The Office on Women’s Health of the U.S. Department of Health and Human Services, The 
Society for Women’s Health Research, the Crohn’s & Colitis Foundation of America, the American
College of Gastroenterology, the American Gastroenterological Association, the North American
Society for Pediatric Gastroenterology, Hepatology and Nutrition, SynerMed Communications, or
the program grantor, Procter & Gamble Pharmaceuticals, Inc. Full prescribing information must be
consulted on any of the drugs or procedures described herein.

All correspondence concerning the contents of this
publication should be directed to:

The Editor, CLINICIAN®

SynerMed Communications
Dept 102

405 Trimmer Road
PO Box 458

Califon, New Jersey 07830

UNAPPROVED/INVESTIGATIONAL USE

Alendronate Fosamax® Treatment and prevention of osteoporosis in post- N/A
menopausal women, prevention of glucorticoid-induced 
osteoporosis in women and men, and Paget’s disease

Azathioprine Imuran® Rheumatoid arthritis and renal transplantation Crohn’s disease and ulcerative colitis
(derivative of 6-mercaptopurine)

Budesonide Pulmicort Turbuhaler ®, Rhinocort® Asthma and allergic rhinitis N/A
Entocort TM Crohn’s disease

CDP-571 (anti-TNF-α N/A N/A Crohn’s disease and ulcerative colitis
monoclonal antibody)

Ciprofloxacin Cipro® Various aerobic bacterial infections Crohn’s disease

Cyclosporine Sandimmune ®, Neoral® Allogeneic transplantation, rheumatoid arthritis, Crohn’s disease and ulcerative colitis
and psoriasis

5-Aminosalicylate 
mesalamine Asacol®, Pentasa,® Rowasa,® Canasa® Ulcerative colitis Crohn’s disease
olsalazine sodium Dipentum®

balsalazide disodium  ColazalTM

Glucocorticoids (hydrocortisone, Various Ulcerative colitis and numerous other indications N/A
prednisone, and prednisolone)

Growth Hormone Various Growth failure and endogenous growth Crohn’s disease
hormone deficiency

Infliximab (anti-TNF-α Remicade® Moderately to severely active Crohn’s disease Ulcerative colitis and other
monoclonal antibody) refractory to conventional treatments, fistulizing inflammatory disorders

Crohn’s disease, and rheumatoid arthritis

Methotrexate Various Neoplastic disease, psoriasis, and rheumatoid arthritis Crohn’s disease

6-Mercaptopurine Purinethol® Leukemia Crohn’s disease and ulcerative colitis 

Metronidazole Flagyl® Trichomoniasis (Trichomonas vaginalis), amebiasis, Crohn’s disease
and anaerobic bacterial infections

Natalizumab Antegren® N/A Crohn’s disease
(α−4 integrin inhibitor)

Risedronate Actonel® Treatment prevention of osteoporosis in post- N/A
menopausal women, treatment prevention of
glucorticoid-induced osteoporosis in women and men, 
and Paget’s disease

Sulfasalazine Azulfidine® Ulcerative colitis Crohn’s disease

Tacrolimus Prograf® Allogeneic transplantation Primary sclerosing cholangitis,  
Protopic® Atopic dermatitis Crohn’s disease, and ulcerative colitis

Unapproved/
Generic Name Trade Name Approved Use (if any) Investigational Use

TNF=tumor necrosis factor; N/A=not available

Faculty members are required to inform the audience when they are discussing off-label or unapproved uses of devices or drugs. Devices or drugs that are still undergoing clinical trials 
are identified as such and should not be portrayed as standard, accepted therapy. Please consult full prescribing information before using any product mentioned in the program. If using products
in an investigational, off-label manner, it is the responsibility of the prescribing physician to monitor the medical literature to determine recommended dosages and use of the drugs.



1. Which of the following factors are believed to be associated with an
increased risk of inflammatory bowel disease (IBD)?
a. Mutations in one or more genes 
b. Breastfeeding
c. Appendectomy before the age of 20
d. Use of corticosteroids

2. Which of the following statements best describes the current theory
regarding the etiology of IBD?
a. IBD is an autoimmune disease directed against self-antigens that mimic

those that are found on pathogenic enteric bacteria.
b. Mutations in the NOD2 gene are the cause of Crohn's disease.
c. In a genetically susceptible individual, environmental factors trigger 

a dysregulated immune response characterized by aberrant T-cell
activation and production of inflammatory cytokines.

d. In a genetically susceptible individual, environmental factors trigger a
dysregulated immune response and the production of autoantibodies
that ultimately result in clinical signs and symptoms of disease.  

3. Which of the following has been shown to decrease the risk of colon
cancer in patients with IBD?
a. Appendectomy before the age of 20
b. The use of tobacco in patients with ulcerative colitis
c. Induction therapy with corticosteroids
d. Long-term adherence to mesalamine therapy

4. Which of the following statements is not true for both ulcerative colitis and 
Crohn's disease?
a. Infliximab is used to induce remission.
b. The peak onset is bimodal, with most cases developing during the

second and third decades of life and a second peak in the fifth decade.
c. Aminosalicylates are first-line treatment for induction and maintenance 

of remission.
d. The risk of colon cancer is increased.

5. Choose the statement that does not describe the efficacy and safety of 
oral mesalamine.
a. While there is no dose-response for efficacy, more frequent dosing is

associated with increased efficacy. 
b. Increasing the dose of mesalamine is associated with an increased rate

of side effects.
c. There is a dose response for efficacy but not for side effects.
d. The induction dose should equal the maintenance dose.

6. What is the role of corticosteroid therapy in the maintenance of remission
in ulcerative colitis and Crohn's disease?
a. Corticosteroids should not be used for maintenance therapy.
b. Corticosteroids are recommended for maintenance of remission for

patients with moderate to severe disease who do not respond to 
first-line therapy.

c. While corticosteroids are effective for maintenance of remission, they
should be tapered in order to avoid long-term side effects such as
osteoporosis.

d. While older agents are ineffective, budesonide, a newly available
corticosteroid, has been shown to be effective in maintaining remission
in IBD.

7. Which of the following factors negatively affects adherence to IBD therapy?
a. Less extensive disease d. b and c
b. Inadequate patient education e. All of the above
c. Male gender

8. Which of the following is not an IBD-related risk for osteoporosis?
a. Long-term aminosalicylate therapy
b. Corticosteroid use
c. Presence of inflammatory cytokine
d. Vitamin D deficiency

9. Which of the following has been identified as an illness-related concern
that is unique to women?
a. Being a burden
b. Having children
c. Inability to work
d. Having to avoid social activities if a toilet is not nearby

10. Which of the following is true regarding the presentation and clinical
course of new-onset IBD in elderly patients?
a. Nonspecific symptoms of IBD in elderly patients may easily be mistaken

for recurrent abdominal pain or another functional bowel disorder.
b. Clinical manifestations and course are similar to those seen in the

younger population, although in CD there is a trend toward more 
distal disease and in UC colonic involvement is more common than
small-bowel disease.

c. Clinical manifestations and course are similar to those seen in the
younger population, although in UC there is a trend toward more distal
disease and in CD colonic involvement is more common than small-
bowel disease.

d. New-onset IBD is rare in the elderly.
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